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ABSTRACT
One of the most pressing challenges facing the world today is how to sustainably
feed a growing population while conserving the ecosystem services we depend on.
Coffee landscapes are an important site for research on agrifood systems because they
reflect global-scale dynamics surrounding conservation and livelihood development.
Within them, we find both what is broken in our global agrifood system, as well as the
grassroots struggles that strive to change the system by building socio-ecologically
resilient, sustainable livelihoods. Research shows that smallholder shade coffee farmers
steward high biodiversity and provide essential ecosystem services. At the same time,
studies in the last decade demonstrate that many smallholder coffee farmers in
Mesoamerica suffer annual periods of seasonal hunger, as well as pervasive poverty. This
dissertation explores household livelihood strategies, with a particular emphasis on
agroecology, and how they can contribute to build sustainable systems that secure food
and maintain biodiversity in coffee communities of Chiapas, Mexico.
Research was conducted using a mixed methods approach, which included the
collection of quantitative and qualitative socio-ecological data through focus groups,
surveys, semi-structured interviews, participant observation and plant inventories.
Surveys were conducted with 79 households in 11 communities, all located within the
buffer zone of a biosphere reserve. A stratified random sample of 31 households from
these 79 were surveyed again to collect more in-depth data, including the collection of
biophysical data in their subsistence and coffee land use systems. The following research
questions were explored:
1) What are the major ecological, social, economic, and political drivers of
seasonal hunger?
2) What is the relationship between agrobiodiversity (plant and livestock
diversity) and food security (months of adequate household food provisioning
and dietary diversity)?
3) What household livelihood assets and strategies contribute to or limit food
security and food sovereignty?
Across the sample population, total agrobiodiversity and maize and bean
production were strongly correlated with improved food security. Coffee income was not
strongly correlated with improved food security, which suggests that income is used for
priorities within the household other than food, despite seasonal food shortages. Results
demonstrate the importance of balancing subsistence and commodity (i.e. coffee)
production in these communities, where subsistence food serves as a risk management
strategy to buffer against volatility in coffee prices, in addition to offsetting income that
might be used for food towards non-food expenses. Subsistence production, which
typically applies agroecological practices in this site, also holds important cultural and
environmental value. The results of this research indicate that government policy and
development practice should enable farmers to maintain the social, ecological and
cultural processes that support the management of agrobiodiversity for subsistence and
coffee.
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CHAPTER 1: CONTEXT, CONCEPTS AND RESEARCH DESIGN
1.1. Introduction
One of the most pressing challenges facing the world today is how to sustainably
feed a growing population while conserving the ecosystem services that we depend on.
The Food and Agriculture Organization of the United Nations estimates that there are
close to 1 billion people that go hungry worldwide (FAO, 2012). Of these, approximately
40% are small-scale producers (IFAD-UNEP, 2013). The last decade has seen important
conceptual debates regarding how best to study and resolve food security issues globally
(Chapell and LaValle, 2011; Holt-Giménez et al., 2012; Mendez et al., 2013; Tomich et
al., 2011; Godfray et al., 2010). Some approaches have focused primarily on increasing
crop yields and reducing environmental impacts (Godfray et al., 2010), while others also
consider a strong critique of the political economic structure that shape the dominant
agro-food system (Chapell and LaValle, 2011; Holt-Giménez et al., 2012). There is
increasing recognition from global governance structures and academics that agroecology
and agrobiodiversity will play a central role in a transition towards a more sustainable
global agrifood system; one that will both maintain healthy ecosystems and ensure food
security for a growing population (FAO, 2014; IAASTD, 2009; DeSchutter, 2010;
Chappel and LaValle, 2009; Frison et al., 2006). My research explored household
livelihood strategies, with a particular emphasis on agroecology, and how access and use
of distinct livelihood assets can contribute to the management of sustainable systems that
secure food and maintain biodiversity in coffee communities of Chiapas, Mexico.
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Coffee landscapes are an important site of research because they are in many
ways a microcosm of both what is broken in our global food system and the grassroots
struggles that strive to change the system by building resilient, sustainable livelihoods.
Coffee is one of the world’s most valuable legally traded commodity, second only to
petroleum (ICO, 2014). Smallholder coffee producers represent the largest sector of an
approximate total of 14 to 25 million coffee farmers globally (Jha et al., 2011). These
producers are embedded in complex and dynamic ecological, social, economic and
political realities that drive management approaches of eco and agroecosystems and
livelihood outcomes, such as food security and food sovereignty (Eakin et al., 2006). In
Mesoamerica, smallholder coffee farmers tend to participate in what Pimbert et al. (2001)
describe as ‘plural economies’, whereby farmers manage their agroecosystems for both
subsistence production, as well as for local and global markets (Eakin et al., 2006; Jaffee,
2007; Martinez-Torres, 2006; Isakson, 2009). This plural economy is reflected in the
diversity of crops and distinct agroecosystems stewarded by these farmers. Indeed, most
coffee growing areas fall within biodiversity hotspots globally (Toledo and Moguel,
2012). While there is ample research that shows the contributions made by these diverse
coffee systems to biodiversity conservation (Perfecto et al., 1996; Moguel and Toledo,
1999; Perfecto et al., 2003; Méndez, 2004; Somarriba et al., 2004; Méndez et al., 2007;
Perfecto and Vandermeer, 2008a; Philpott et al., 2008), there has been less research
examining the contributions of these systems to farmer livelihoods, and in particular to
food security and food sovereignty (Mendez et al., 2010; Morris et al., 2012; Jaffee,
2007; Martinez-Torres, 2006; Bacon et al., 2014).
2

Studies in the last decade demonstrate that many smallholder coffee farmers in
Mesoamerica suffer annual periods of seasonal hunger (Baca et al., 2013; Caswell et al.,
2012, Fujisaka, 2007; Mendez et al., 2010; Morris et al., 2013; Bacon et al., 2014). These
periods can range from one to eight months and are the result of a complexity of factors
that include: farmer’s capacity to produce food crops, coffee price volatility and timing of
payments, low yields, high staple food prices, and limited access to support networks,
among others (Baca et al., 2013; Caswell et al., 2012; Morris et al., 2013). My
dissertation builds on this rich literature by identifying causes of seasonal hunger in my
research site and analyzing the roles of distinct livelihood strategies on food security
outcomes.
In order to analyze the complexity of the issues of seasonal hunger in coffee
communities, I used several complementary concepts. The next section provides a
literature review of these concepts: food security, food sovereignty, agroecology, political
ecology, livelihoods and participatory action research (PAR). I then present the overall
research design, including the research objectives, the conceptual framework that guided
research and analysis, and the methodology. This is followed by a description of the PAR
process and action outcomes.
Chapter 2 reviews advances and debates on the meanings and interactions
between the concepts of agroecology, food security and food sovereignty. The chapter
then looks into how coffee producers, coffee cooperative staff and NGO representatives
in our research site interpret these concepts. Beyond the semantics, the chapter also
examines the problems and solutions producers identified as key to alleviating seasonal
3

hunger. Finally, the chapter presents data on the links between agroecology and seasonal
hunger.
Chapter 3 takes data from Chapter 2 and presents a deeper analysis of the
relationship between agrobiodiversity managed by coffee farmers and their access,
availability, and utilization of food. This chapter looks in particular at how farmers are
balancing subsistence production with global commodity production and its implications
for food security.
Chapter 4 builds on Chapter 2 and 3 by providing both more breadth and depth to
the overall dissertation question of what livelihood factors contribute or limit a
household’s food security outcome. This chapter presents data on natural, social,
economic and human assets and discusses these in relation to food security outcomes. A
livelihood typology facilitates an analysis of factors contributing or limiting food
security. In particular, this chapter looks at the relative vulnerability and resilience of
households to the root and proximate causes of seasonal hunger. Finally, the chapter
presents policy recommendations that can contribute to alleviating seasonal hunger in
coffee communities.

1.2. Research Site: Chiapas, Mexico and CESMACH
Mexico is in the top ten largest coffee exporting countries in the world, and ranks
first globally for production of organic coffee (ICO, 2015). In 2000, Mexico produced
60% of the global organic coffee. 98% of the coffee is of the Arabica variety and 2% of
the Robusta variety (USDA FAS, 2009). Arabica produces a higher quality bean and is
4

the variety sold in the specialty coffee market. Coffee production in Mexico comes from
twelve southern states of the country, with the majority of production coming from
Chiapas, Veracruz, Puebla and Oaxaca, with Chiapas producing the largest amount in the
country.
The study site is located within the Sierra Madre de Chiapas mountain range,
which runs parallel to the Pacific Coast. This mountain range harbors five important
biosphere reserves. Our research was conducted with coffee farming households that live
within the buffer zone of one of these biosphere reserves, El Triunfo (Figure 1.1). El
Triunfo reserve covers 120,000 hectares with approximately 25,000 hectares designated
as core zone and the rest as buffer zone where 12,000 inhabitants live, mostly coffee
farmers (INE, 1999). The reserve harbors a diversity of ecosystem types including cloud
forests, tropical rainforest and pine-oak forests, which host species of conservation value,
such as the jaguar, quetzal and pavon. Average yearly rainfall is between 1,000 mm to
4,750 mm with the latter zones representing the highest rainfall in the country. Altitudes
range from 400 to 2,750 meters above sea level (masl), with coffee grown between 900
and 1,800 masl. The main land use systems include shade-grown coffee, maize-bean
cultivation, and some livestock, with coffee being the sole source of cash for the majority
of households.

5

Figure 1.1. Map of Chiapas identifying location of research communities

Our main partner in the region is the coffee cooperative Campesinos Ecologicos
de la Sierra Madre (CESMACH) which consists of over 400 farmer members who live in
30 communities nestled in the buffer zone of El Triunfo Biosphere Reserve. CESMACH
was founded in 1994 by a group of farmers who participated in an organic coffee project
implemented by the Reserve. The farmers’ formed the cooperative to eliminate
dependence on coyotes (middlemen), provide an alternative to high interest rates from
loan sharks, and to organize technical assistance for production and marketing of fair
trade and organic coffee. As part of their overall mission, CESMACH seeks to organize
farmer families to develop an alternative path to improved farmer livelihoods through
agroecological production, social justice, and economic viability.

6

Due to the rugged terrain and limited roads, most of the member communities are
two to three hours from the coffee cooperative office and warehouse in the town of
Jaltenango (aka Angel Albino Corzo). During the rainy season (June-October) many
communities are periodically inaccessible due to floods and landslides damaging
precarious rural roads. The four municipalities where research was conducted are
classified by the Mexican Government as having “very high” levels of marginalization
(CONAPO, 2011).
CESMACH is well known in the region for terminating a contract with Starbucks
and Conservation International (CI) where CI was providing technical assistance for
shade grown coffee which would then be certified and sold to Starbucks. Early on
CESMACH retained control of much of the production, processing, and storage.
However, the cooperative broke off relations with CI and Starbucks when they were told
that the large agrifood distributor, AMSA (United Agroindustry of Mexico), would be
taking over the processing, storage and distribution. CI and Starbucks cited that increase
in demand required a large distributor, but other options, such as a cooperative distributor
comprised of several cooperatives was not considered. CESMACH took a risk by losing
such a large market, but through tireless work seeking smaller fair trade buyers, their
market was secured. Through this experience, CESMACH was reminded of the
importance of their autonomy and commitment to work through cooperative channels,
even when they might not be compatible with the international coffee market.
Since 2002 CESMACH has promoted rural development projects outside of the
coffee sphere in education, health and more recently food and agriculture. In 2008 they
7

partnered with Heifer International to work with 154 member families in 14 communities
on a food security and food sovereignty project. This project aimed to diversify
production systems for both market and subsistence using agroecological practices. The
main components promoted were small livestock for meat and eggs, beekeeping for
market, and beasts of burden for farm work, in particular to transport coffee sacks from
plots to village.

1.3. Research Concepts
In this section I will describe the evolution of each concept and then articulate
their specific relevance to my research context and to each other. I start first with food
security and outline briefly the history of its evolution as a guiding concept for global
development policy. I then introduce the concept of food sovereignty, a concept that is
born in response to the shortcomings of the food security concept. Building off of the
concept of food sovereignty, I describe the concept of agroecology in its evolution from a
more ecology based science to what many describe as a science, movement and practice
that represents a key element in the operationalization of the goals of food sovereignty.
As agroecology’s scope has widened, new ground is being explored about the integration
of political ecology with agroecology. In the next section I describe the concept of
political ecology and how it can be integrated with agroecology. Finally I conclude with a
description of the concept of livelihoods, which in many ways encompasses each of the
previous concepts and hence serves nicely as an umbrella concept that guides the overall
research.
8

1.3.1. Food Security
The most widely used definition of food security is “a situation that exists when
all people, at all times, have physical and economic access to sufficient, safe and
nutritious food to meet their dietary needs and food preferences” (FAO, 2003: 28). Food
security is most commonly understood as being dependent on three conditions:
availability, access, and utilization (Barrett, 2010). Several types of measurements are
used to understand the conditions of availability, access, and utilization including
national food production and import numbers, coping strategies, months of inadequate
household

food provisioning (MIAHFP), food expenditure, dietary diversity,

anthropometric measures, and caloric intake (Barrett, 2010; Swindale and Bilinsky, 2006;
Pinstrup-Andersen, 2009). How food security is measured is important because it guides
policy-making and development interventions. Historically, policy and development
interventions have focused heavily on the condition of availability, however, availability
does not guarantee access and access does not guarantee utilization (Barrett, 2010;
Pinstrup-Andersen, 2009). The limitations of the notion of availability were first
popularized by the influential work of Amartya Sen (1984). Through his empirical
studies of large famines, he found that people starved to death not because of a decrease
in the availability of food, but because of a lack of access to available food due to limited
entitlements, agency and power. Today, although most professionals in the development
world accept this thesis, availability as a measurement of food security is still the driver
of food policy (Barrett, 2010).
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Food availability as an indicator of food security is limited because it is often an
aggregate measurement of national food production and import numbers which does not
demonstrate the nuances of household and individual food insecurity. Food access and
utilization provide a more holistic picture including issues of power, agency, distribution,
and consumption behaviors by using indicators such as MIAHFP, coping strategies, food
expenditure, caloric intake and dietary diversity (Barrett, 2010; Chappell and LaValle,
2009). Furthermore, these measurements tend to focus on individual and household
measurements instead of only aggregate regional and national measurements. These
measurements are more likely to result in development interventions that address
“poverty reduction, food price, and social protection policies” (Barrett, 2010: 826). When
measurements focus solely on regional and national aggregate availability, food policy
and development interventions address food aid and overall food production. These types
of interventions do not address issues of waste, unequal distribution (an issue of access),
and how the food is used. Furthermore, there is evidence that food aid can actually
exacerbate conditions of poverty by undercutting the price of local staple food products
and pushing local farmers out of the market (Clapp, 1997).
In addition to these more quantitative measurements at different scales – national,
regional, community, households and individual – it is also important to use more
qualitative measurements to understand food security. Qualitative measurements are
often guided by the target community’s own definition of food security/insecurity and
measures the subjective perception of food security (Maxwell, 1996; Kennedy, 2002;
Morris et al., 2013). Qualitative data on food security is often collected using in-depth
10

interviews, semi-structured interviews, and focus groups. This data can be
complementary to quantitative data and serve to triangulate and provide a more holistic
picture of food security.
All of the above mentioned measurements of food security are important in the
context of coffee growing communities. I will focus on why three of them are particularly
important to this context. The months of inadequate household food provisioning
(MIAHFP) indicator was developed by the United States Agency for International
Development to measure how many months in a 12 month period a household lacks
enough food to meet their basic needs. This measurement is relevant to coffee
communities because food insecurity manifests itself in these landscapes during specific
times of the year that overlap with shortages in income (income from coffee tend to come
all at once), shortages in subsistence food (this can be related to both low production
levels as well as storage issues), and seasonally higher food prices (Fujisaka, 2007;
Morris et al., 2013; Vaitla et al., 2009). Therefore, undernutrition, malnutrition, and
hunger are chronic issues in these communities experienced seasonally for months at a
time in a given year. MIAHFP is one measurement that can provide a baseline
understanding of the severity of a household’s situation.
This indicator is measured by asking the following two questions: In the past 12
months, were there months in which you did not have enough food to meet your family’s
needs? If yes, which were the months (in the past 12 months) in which you did not have
enough food to meet your family’s needs? However, there are limitations to this
approach. For example, how will participants interpret the meaning of ‘enough food’ and
11

‘family’s needs’? And is this interpretation the same as the researchers? In the survey I
used for this research, I asked several follow up questions about the interviewee’s
definition of food security, food sovereignty, what foods were scarce during the seasonal
hunger months, what they believed caused seasonal hunger and what strategies they
believed help alleviate seasonal hunger.
Another important measurement is an expanded version of the food expenditure
indicator whereby not only is the amount of money to purchase food measured but the
source of food is also measured so that both monetary and non-monetary sources of food
can be measured. This is important in the coffee context because, as discussed in the
introduction, these small farmers engage in a plural economy whereby food is sourced
from subsistence production, market outlets, as well as other means such as barter
systems. For this dissertation, we measured food expenditure by asking farmers to
breakdown the percentage of food consumed by the household that comes from
subsistence production and the percentage that is purchased on the market for each of the
12 food groups that form part of the dietary diversity indicator. This provides information
on the extent of dependence of a household on subsistence or purchased food, which food
groups are more likely to be grown or purchased, and provides insight as to the quality of
the plural economy of households.
Finally, dietary diversity is a measure of food access that captures the quality of
the diet consumed by measuring the number of food groups consumed by an individual or
household (Swindale and Bilinsky, 2006). It is an important measure in this context
because, as discussed above, these communities live in areas of high biodiversity and also
12

manage agrobiodiverse landscapes; therefore it is important to understand the links
between levels of agrobiodiversity and levels of dietary diversity as a picture of food
security in these communities. However, this indicator has limitations as well. One of the
major limitations of this indicator is that it assumes that the last 7 days are representative
of the whole year. Because these households depend in part on their subsistence
production for food, their diets are constantly changing with the seasons. Therefore, it is
important to note what time of the year the data are collected and what that means in
terms of food that is typically available.
Although the concept of food security is essential to understanding hunger issues,
there are several limitations. Food security addresses the physical and economic
availability, access and utilization of food and encompasses important methods for
measuring nutrition at individual levels (i.e. anthropometric measures, BMI, caloric
intake, etc.). However, it does not make any judgment on where food comes from, who is
producing it, how it is produced, or if it aligns with an individual or community’s choice
about the who, what, where, and how of food production and distribution. Although food
security is often thought of as an apolitical concept, the act of not making a political
judgment about food renders its complacency with the current global food trade system.
As a strategy to address hunger, rich nations sell cheap food produced on industrial farms
using genetically modified seeds to poor nations whose farmers are going hungry in part
because of the legacy of colonialism, structural adjustment policies, and globalization
which have dismantled nation state food systems in the name of economic development
through the establishment of export-based economies. In order to understand issues of
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hunger, we must look beyond the concept of food security and use the concept of food
sovereignty which provides a holistic framework of the social, political, economic and
environmental issues affecting hunger. As stated by Via Campesina at their second
international meeting in 1996, “food sovereignty is a precondition to genuine food
security” (Pimbert, 2008).

1.3.2. Food Sovereignty
The concept of food sovereignty is both a policy framework with a strong social
and political movement behind it and a conceptual framework that can be implemented
by researchers to better understand and address agrifood system inequalities. Born out of
farmers’ movements protesting the economic, social, and environmental impacts of the
neoliberal trade system, food sovereignty seeks to link local progressive actions to a
larger political agenda in order to make structural changes to local and global agrifood
systems. The concept of food sovereignty was coined at a Via Campesina meeting in the
mid-90s, but its definition has evolved through an iterative process characteristic of the
movement’s dynamism (Martinez-Torres and Rosset, 2010). The food sovereignty
paradigm is guided by the following key principles: 1) food as a basic human right, 2)
gender equality, 3) genuine agrarian reform, 4) protecting natural resources, 5)
reorganizing food trade, 6) ending the globalization of hunger, 7) social peace, and 8)
democratic control of food (Wittman, 2011; Pimbert, 2008). The most recent definition
from Via Campesina states that food sovereignty is “The right of peoples to healthy and
culturally appropriate food produced through ecologically sound and sustainable
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methods, and their right to define their own food and agriculture systems. It puts those
who produce, distribute, and consume food at the heart of food systems and policies
rather than the demands of markets and corporations” (Via Campesina, 2007). Leaders in
both the agroecology and international food sovereignty movements emphasize that the
application of agroecology within agrifood systems is a key strategy to achieving food
sovereignty (Altieri & Toledo, 2011; Martinez-Torres & Rosset, 2010; Cohn et al., 2006).
La Via Campesina has explicitly adopted agroecology as its guiding approach for
agricultural and farm management (Rosset and Martinez-Torres, 2012).
Many principles of agroecology are directly linked to the goals of food
sovereignty (Altieri and Toledo, 2011). For example, agroecology advocates for farmer
autonomy by relying on local, renewable resources and minimizing external inputs linked
to industrialized agrifood structures (synthetic fertilizers and pesticides, commercial seed,
machinery, etc.) (Rosset and Altieri, 1997). In addition, a respect and value for the
knowledge and priorities of farmers aligns with food sovereignty principles of autonomy,
equity and the relocalization of food systems (Altieri, 2009). Agroecology, as a practice
that is inspired by natural ecosystems for agricultural system design, to sustainably
produce food and livelihoods, can be inherently perceived as a ‘subversive act’ by those
with a neoliberal view, because striving for self-sufficiency also means independence
from the agro-industrial system (Coleman and Damrosch, 2010). For these reasons,
agroecology is an important foundation for food sovereignty processes and goals. I agree
with many other authors who advise against a strict definition of food sovereignty
(Wittman, 2011; Boyer, 2012; Jarosz, 2014). I view food sovereignty as a process, a
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vision, a means and an end. Food sovereignty requires flexibility to be adapted to unique
situations. In this sense it is similar to the concept of agroecology, which is guided by a
number of key principles that can be adapted to distinct contexts (Altieri and Toledo,
2011; Gliessman, 2007). The on-going challenge is how to connect local forms of
resistance grounded in food sovereignty and agroecology, to larger social and political
movements for structural change. Social, economic, and political changes needed to
address issues related to food sovereignty cannot happen without ecological change.
Agroecology provides a framework with which to make that ecological change without
losing sight of greater systemic forces affecting the sustainability of this change.

1.3.3. Agroecology
Agroecology, as a practice that seeks to mimic ecological structures and functions
in agricultural landscapes in order to maximize provisioning, regulating, supporting and
cultural services for a sustainable agriculture and livelihood, is a practice that has been
implemented amongst many traditional farming systems since the beginning of
agriculture (Altieri, 2002; Altieri, 2004). As an analytical and normative concept,
agroecology emerged as a response to the negative environmental, social and economic
externalities of the agro-industrial system (Rosset and Altieri, 1997; Vandermeer, 2010).
Agroecology as a science has been defined as “the application of ecological concepts and
principles to the design and management of sustainable agroecosystems” (Gliessman,
1998: 13). The concept of agroecology has since evolved from its strong roots in ecology
at the farm level to a recent, more holistic definition proposed by Francis et al.
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(2003:100) as the “ecology of food systems, encompassing ecological, social and
economic dimensions.” A food system, as defined by Pimbert (2001:4), “comprises the
set of activities and relationships that interact to determine what and how much, by what
method and for whom, food is produced, processed, distributed and consumed.” The
expansion of the definition places agroecology as not just a technology to be
implemented at the farm level, but as an approach to pursue sustainability in agriculture
and the food system (Gliessman, 2007), through transdisciplinary, participatory and
action-oriented processes (Mendez et al., 2013). As a concept that is not only an
analytical one, but a normative and prescriptive one, agroecology is not just a science but
also a practice and a movement (Wezel et al., 2009).
Some supporters of agroecology agree with this holistic, transdisciplinary, food
systems approach of agroecology. In particular they see it as a science, practice and
movement that can fuel a transformation of the current agro-industrial food system. We
see this embraced by scholar activists, social movements, farmers, and international
governance structures like the IAASTD and the UN Special Rapporteur (Gliessman,
2007; Mendez, 2010; Altieri and Toledo, 2011; Chappell and LaValle, 2009; Amekawa,
2011; Horlings and Marsden, 2011; Martinez-Torres and Rosset, 2010; de Schutter, 2010;
de Schutter and Vanloqueren, 2011; IAASTD, 2009). Yet, others are resistant to the idea
of agroecology encompassing such large normative goals and prefer it as a more
objective science of the ecology of agriculture (Tomich et al., 2011; Lenne and Wood,
2011). Furthermore, these perspectives tend to hold onto the long debated issue of the
need to increase agricultural productivity in order to address food security (Tomich et al.,
17

2011; Lenne and Wood, 2011; Godfray et al., 2010). Proponents of agroecology and
others have argued that issues of poverty, distribution, inequality, waste, consumption
habits, pollution and governance issues associated with the agro-industrial model of our
global agro-food system are to blame for global food insecurity (Lappe, 1985; Lappe,
Collins, & Rosset 1998; Pimbert et al., 2001; Gliessman, 2007; Altieri and Toledo, 2011;
Chappell and LaValle, 2009; Amekawa, 2011). In order to conduct an in-depth analysis
of the complex issue of food security and food sovereignty in coffee growing
communities I will use the more holistic, transdisciplinary, systems based approach of
agroecology to explore ecological, social, economic and political aspects.
The concept of agroecology as the study of the ecology of food systems,
incorporating ecological, social, economic and political dimensions, provides a
conceptual and methodological framework with which to explore the issue of food
security and food sovereignty. The study of the ecology of food systems requires an
analysis of the different parts of a food system. The following lists out these different
parts and describes the aspects most relevant to my research context:
1. Production: It is here that the more traditional ecological methodologies of
agroecology will be used, such as plant inventories, mapping exercises, documentation of
soil, pest, and crop management practices, including seed sourcing.
2. Post-harvest / Processing / Packaging: This step within the food system is
extremely complex in food systems that are part of the industrial food system due to the
high levels of processing entailed. In many coffee communities, this step in the food
system, for crops grown and consumed in the region, mostly entails storage, preservation
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and value adding of products, such as honey. These are very important activities for food
security especially when looking towards extending the shelf life of a food product to
extend far beyond the last harvest. My research did not analyze the processing stage of
coffee.
3. Distribution/Markets: In exploring this step along the food chain I
predominantly focused on the markets that farmers are accessing for their food products,
although I also documented their participation in coffee markets. I documented income
earned from their participation in markets as well as how much of their food crop
production is destined towards markets versus subsistence.
4. Consumption: An analysis of the consumption part of the food system is
essential to understanding food security and is where I used food security indicators, such
as Months of Adequate Food Provisioning (MAHFP), dietary diversity, and coping index,
as well as more alternative, qualitative indicators through group exercises and semistructured interviews.
In addition to analyzing these key steps within the food system, I also analyzed
farmers’ access to different resources – social (use of barter systems, relationship to
cooperative, other local governance organizations, local and international NGOs,
government programs, etc.), natural (land, water, seeds), and financial (credit, loans). The
integration of the concept of political ecology to the concept of agroecology facilitated
analyses of issues of access as well as guided my research perspective towards analyzing
interactions of local and global factors and how these influence socio-ecological
outcomes in coffee regions. Although agroecology provides an integrative conceptual and
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methodological framework with which to explore the issue of food security and food
sovereignty, the integration of the concept of political ecology strengthens this
framework for an analysis of power dynamics across the agrifood system.
The field of agroecology with its strong connection to participatory and politically
engaged approaches emphasizes the importance of validating local knowledge, of
collaborative, experiential learning, and of reflexivity on the part of the researcher as well
as of a research and action process in order to be aware of power differences and
limitations of a process and adapt as necessary. In this way, the field of agroecology is in
line with research approaches that seek to be inclusive, participatory and representative of
local and extra-local realities.

1.3.4. Political Ecology
The field of political ecology is complex and eclectic with varying definitions
depending on the discipline that is defining the concept. The three main disciplines that
use the concept for distinct purposes of analysis are political science, cultural
anthropology and geography. All three outline overlapping but distinct frameworks that
are useful to understanding food security issues.
Political ecology seeks to understand the complex interactions between
economics, politics, technology, social tradition and the biological environment by
analyzing issues of access, control and power (Peet et al., 2011). The field of geography
analyzes these complex interactions from varying spatial scales – social and
environmental (Zimmerer et al., 2003; Zimmerer, 2007). This is especially useful when
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analyzing multi-spatial and multi-level relationships, in particular decision making
processes and power structures within farmer cooperatives and the coffee agro-food
system. This is of notable importance for analyzing food security and food sovereignty in
the coffee agro-food system because of the diversity of actors interacting with each other,
exerting different levels of power, across transnational borders.
The field of cultural anthropology analyzes these complex interactions by looking
at issues of environmental identities, social movements, local knowledge systems, and
how culture shapes the management and use of nature - all important aspects of food
security in coffee communities. Political ecology advocates the use of historical research
to understand trends and patterns that repeat themselves throughout history, which can
help highlight structural drivers of chronic food insecurity. Political ecology takes a
systems based and contextual approach to understanding human-environment interactions
at different scales (temporal, geographic, institutional, management). It is an
interdisciplinary field that not only uncovers the nuances of a problem but also advocates
for change (Robbins, 2004).
Political ecology is an appropriate framework to analyze food security and food
sovereignty in coffee communities because it guides an analysis of different scales and
power dynamics exerting influence over the socio-ecological outcomes in these regions.
Coffee farmers, as isolated and localized as they seem to be, are connected to global
markets and global governance structures through their participation in the marketing of a
global commodity. Furthermore, the food systems that coffee communities depend on are
linked to a global food system. Therefore it is important to go beyond looking at local
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issues in isolation and exploring how events at regional or global scales may be affecting
local elements, and vice versa (Pimbert et al., 2001; Eakin et al., 2009; Zimmerer, 2007;
Ericksen et al., 2009). For example, Eakin et al. (2009) explore how local and global
events interact in what the authors call “teleconnectoins” and create feedbacks that affect
social, economic, and ecological outcomes. In their study of the Vietnamese coffee sector
they find that with the fall of the Soviet Bloc and subsequent integration of Vietnam to
the global market, coupled with the disintegration of the International Coffee Agreement,
huge investments went into developing a coffee sector which eventually flooded the
global market with coffee, bringing coffee prices down. This sparked further expansion
of coffee around the world with negative effects on natural capital of local farmers
resulting in increased vulnerability (Eakin et al., 2009). Pimbert et al. (2001:5) rightly
state that,
A number of erroneous policy recommendations and policy failures stem
from too narrow a focus on localized contexts that ignore the wider
political economy of the emergent food regime. To avoid this, we must
complement an analysis of the realities of the poor with an analysis of the
strategies of more powerful actors who capture most of the political and
economic power in the global food system.

Political ecology is an appropriate concept for this context because it emphasizes
the importance of transnational livelihoods, a strategy that is all too common in coffee
communities that see members migrate abroad for work (Bebbington and Bratterbury,
2001). It is also relevant because it highlights the importance of social networks in
driving socio-ecological outcomes, as Pimbert et al. (2001:5) state, “rural people’s
economic behavior is embedded in a complex, often extensive web of social relations and
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globalized networks of economic and political organizations. Issues of cultural identity,
social capital, gender, and locality are central to this focus.” Coffee farmers and their
cooperatives are embedded in relationships with buyers, certifiers, and development
organizations whose reach span the translocal and global.
Political ecology is also a critique of development and “the assertion that modern
technologies and markets can optimize production in the underdeveloped world leading
to conservation and environmental benefits” and “that superior environmental knowledge
originates in the global north for transfer to the global south” (Robbins, 2004:10).
Political ecology seeks to “critically explain what is wrong with the dominant account of
environmental change, while at the same time exploring alternatives, adaptations, and
creative human actions in the face of mismanagement and exploitation” (Robbins,
2004:12). This perspective aligns with my research which both seeks to understand the
drivers of seasonal hunger while at the same time identify alternatives and best practices
for improving food security, food sovereignty, and agroecosystem management.
To integrate the concepts of political ecology and agroecology I draw from
Amekawa (2011:122) who states that “the political ecology perspective refers to the
heterogeneous ways in which political and institutional dimensions of agroecology are
exhibited within the wider societal context.” Amekawa (2011) proposes that the political
ecology of agroecology follows two discourse types that are very much in line with the
critical-constructivist discourse of political ecology. The first has to do with
agroecology’s critique of the dominant agro-industrial food model. The second has to do
with the exploration and implementation of alternatives to this problem. The first line of
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discourse critiques the failures of Green Revolution technologies, profit driven
agricultural development, the input substitution debate, and the use of biotechnology
(Rosset and Altieri, 1997). The second line of discourse examines the diverse ways that
agroecology is an alternative to these problems. Amekawa (2011) points to the organic
and fair trade movements, the Campesino a Campesino movement, and the food
sovereignty movement spearheaded by the Via Campesina as examples of alternatives.
We use the concept of political agroecology to guide our examination of key drivers of
socio-ecological outcomes by emphasizing analyses of interactions at different scales by
distinct actors and how these affect access, agency, power, and transformation.

1.3.5. Livelihoods
The concept of a livelihoods framework evolved in the early 1990s out of a need
to understand, from a multidisciplinary perspective, the different ways in which people
make a living in order to better guide development interventions that would alleviate
poverty and improve livelihoods (Chambers and Conway, 1992; Scoones, 1998;
Bebbington, 1999; Ellis, 2000). It also represented a practical critique to the incomebased definitions of poverty. The livelihoods framework is both an analytical tool as well
as a prescriptive or normative one. As an analytical tool it aims to contextually
understand the complexities of rural livelihoods. As a prescriptive tool it veers away from
the conventional single-sector focused development strategies, usually biased towards
economics and income, and recognizes the need for integrated sustainable development
approaches.
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The following table provides a chronology of the development of the livelihoods
concept.

Table 1.1 Evolution of livelihoods concept

Key authors
Sen 1984

Chambers and
Conway 1992

Carney 1998

Scoones 1998

Bebbington
1999

Ellis 2000

Key contribution and/or definition of livelihoods
Concept of entitlements. Issue with food security is one of access,
not of availability. Future definitions of livelihoods build on notion
of entitlements.
Definition: “A livelihood comprises the capabilities, assets (stores,
resources, claims and access) and activities required for a means of
living: a livelihood is sustainable which can cope with and recover
from shocks and stress, maintain or enhance its capabilities and
assets, and provide sustainable livelihood opportunities for the next
generation; and which contributes net benefits to other livelihoods
at the local and global levels and in the short and long term.”
Definition: “The capabilities, assets (including both material and
social resources) and activities required for a means of living. A
livelihood is considered to be sustainable when it can cope with and
recover from stresses and shocks and maintain or enhance its
capabilities and assets both now and in the future, while not
undermining the natural resource base.”
Definition draws from Chamber and Conway (1992): “A livelihood
comprises the capabilities, assets (including both material and
social resources) and activities required for a means of living. A
livelihood is sustainable when it can cope with and recover from
stresses and shocks, maintain or enhance its capabilities and assets,
while not undermining the natural resource base.” Concept of
sustainable livelihoods, breaks down assets into capitals.
Focuses on capitals and capabilities; emphasizes importance of
moving beyond just analyses of assets or capitals towards
understanding agency and access, both factors embedded in the
dimensions of power and politics. Emphasizes notion of making a
livelihood meaningful.
Definition: “A livelihood comprises assets (natural, physical,
human, financial, and social capital), the activities, and the access
to these (mediated by institutions and social relations) that together
determine the living gained by the individual or household.”
Amends Chamber and Conway 1992 and Scoones 1998 breakdown
of livelihood strategies from migration,
intensification/intensification, and diversification to migration,
natural resource based activities and non-natural resource based
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Scoones 2009

Amekawa 2011

activities.
Builds on previous definitions of livelihoods but emphasizes need
to insert more political analyses as central part of livelihoods
analyses, with particular focus on knowledge, politics, scales and
dynamics.
Integrates Scoones (1998) Sustainable Livelihoods framework with
an agroecology framework. Amekawa’s main critique of SL is its
assumption that agriculture is no longer a source of a sustainable
livelihood.

Although, as pointed out by Scoones (2009), the livelihoods perspective in rural
development thinking did not arrive with the important publication by Chambers and
Conway, this publication is widely cited as the first to comprehensively present the
livelihoods framework as an analytical and prescriptive approach to development
(Scoones, 1998; Bebbington, 1999; Ellis, 2000; Amekawa, 2011). Since then the
livelihoods approach has been influenced by a diversity of disciplines and development
approaches

including

anthropology,

geography,

political

ecology,

economics,

agroecosystem analysis, farming systems research, and participatory rural appraisal
(Scoones, 2009). In their influential work, Chambers and Conway (1992) critique the
conventional analysis of development where only production, employment, and cash
income are indicators of well-being. Chambers and Conway assert that these indicators
do not represent the complex and diverse realities of livelihoods but are popular because
they fit into the industrialized notions of development and are easy to measure. Instead
they propose the following three normative and practical/descriptive concepts that can be
used for analysis in research as well as practically for decision-making: capability, equity,
and sustainability.
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Likewise, Scoones (2009) addresses this same contention in the use of a limited
livelihoods approach that fits the neoliberal logic put forth by professional economists
from post-World War II development institutions. According to Scoones, the monodisciplinary “framing in terms of predictive models, of supply and demand, inputs and
output, micro and macroeconomics” does not offer a nuanced contextual view of
livelihoods (2009: 173). Some economists embrace the notion of assets and the inputoutput-outcome logic of the livelihoods framework because it fits easily into economic
quantitative analysis, but critics point to the lack of attention towards the politics and
power context of livelihoods which are essential to understanding issues of access,
control, agency and transformation (Scoones, 2009). These issues of access, control,
agency and transformation within the livelihoods framework stem directly from Amartya
Sen’s important contribution on the notion of entitlements. Sen’s (1984) empirical studies
of large famines found that people starved to death not because of a decrease in the
availability of food, but because of a “shift in entitlements resulting from exercises of
rights that are perfectly legitimate” (Sen, 1984: 311), or in other words, a lack of access
to food. Legitimacy of course is a subjective notion and, as Sen describes, in the case of
famines, the legitimacy of entitlements is backed by legalities rather than by a moral
system. Unfortunately, as is often the case, those who have authority over these legalities
tend not to suffer from food insecurity and hence may not see the need to change these
legalities. The main contribution from Amartya Sen to the livelihoods concept, as well as
to the food security concept, is that individual entitlements, access, and agency are key
drivers of food and livelihood security.
27

Scoones (1998) working paper presents a sustainable livelihoods framework
building on the work of Chambers and Conway (1992) by adding the concept of different
types of capitals: natural, economic, human, social, and physical. He discusses three main
livelihood strategies: agricultural intensification (increasing output) or extensification
(more land under cultivation), diversification (usually through off farm income), or
migration (usually temporary or seasonal). It is often the case that households use a
combination of all three strategies.
Bebbington (1999) provides another influential contribution to the evolution of
the concept of livelihoods. In this paper he critiques the livelihoods framework on three
main points: 1) the need to bridge the more materialist focused approaches with the more
hermeneutic and actor-centered approaches, i.e. ways people make livelihoods
meaningful; 2) the need to move away from livelihood analyses that focus solely on
natural resource based livelihoods towards one that includes non-farm activities; and 3)
the need to place more emphasis on social capital as a means to accessing resources. The
inclusion of meaning to the livelihoods concept opens the theoretical space to analyze
farmer’s perceptions (Bacon, 2005).
Almost a decade after frequent use of the concept for rural development planning
and research, Scoones (2009) sees the need for the livelihoods concept to be ‘reenergised’ since over the last 10 years it has been dismissed by international
organizations and rural development thinkers as too complex. Scoones (2009) sees this
happening by paying attention to the changed local and global contexts affected by
economic globalization and global environmental change and how this affects the
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production of knowledge, politics, scale and dynamics. In the case of the production of
knowledge, because the livelihoods concept is both analytical and normative, care must
be taken to be reflexive of the normative prescriptions. What is a good or bad livelihood?
Who is to say that continuing an agriculturally based livelihood is good or bad? Are the
normative notions of bottom-up and participatory approaches shadowed by the need to
operationalize a livelihoods analysis within the confines of a rural development project
cycle? Can partnerships between farmer cooperatives, NGOs and academia help break
away from these confines and facilitate longer term relationships for research and action?
Historically, rural development strategies have focused on improving productivity
and markets for agricultural products with little attention to off-farm activities. The
livelihoods concept changed this by calling for a more holistic, multi-sector view towards
rural livelihoods that include both on-farm and off-farm livelihood activities, with
emphasis on off-farm (Ellis, 2000; Bebbington, 1999). However, current critiques of the
sustainable livelihoods approach focus on just this, the fact that the approach does not
give enough attention to the importance and contributions of on-farm diversification to
the social, economic, natural, and political assets of a household’s livelihood as well as a
households ability to be more resilient and less vulnerable with on-farm diversification
(Amekawa, 2011). This view is fueled by the normative call for a re-peasantization or reagriarianization of livelihoods as rallied by some development organizations, social
movements, and local communities (Amekawa, 2011; Altieri and Toledo, 2011;
Martinez-Torres and Rossett, 2010; Pimbert et al., 2001). These actors see the
relocalization and revitalization of their agrifood systems as an important strategy to
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increase resilience to current local and global environmental changes such as climate
change, inability of current global food system to meet their food needs, biodiversity loss,
and commodity market volatility (Eakin et al., 2006; Hauserman et al., 2008; Amekawa,
2011; Altieri and Toledo, 2011). Furthermore, many studies have shown that farmers
purposefully continue to participate in both market and subsistence agriculture because it
spreads risk and provides a safety net should one succumb to market or natural disaster
(Eakin et al., 2006; Hauserman et al., 2008 Jaffee, 2007).

Using the livelihoods framework to understand seasonal hunger
Of the many livelihoods frameworks in the literature, we found the framework
developed by Ellis (2000) to be the easiest to operationalize for our empirical analysis.
The framework follows the following logic. A household’s relative access to natural,
physical, human, economic and social assets is shaped by social relations, institutions and
organizations. The acquisition, building and maintenance of these assets is done so in the
context of trends such as population changes, migration, commodity prices, and national
and global policy and economic trends, and in the context of shocks such as hurricanes,
droughts, pests, disease (human and agricultural) and war. This dialectical process
produces unique livelihood strategies that are composed of natural resource based and
non-natural resource based activities which then effects a diversity of livelihood
outcomes.
The concept of vulnerability is used in a wide variety of disciplines, but for our
case the three most relevant bodies of literature come from disaster studies, food security
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studies, and livelihoods studies. Dilley and Boudreau (2001) analyze the confounding of
terms, such as vulnerability, risks and hazards, in these three bodies of literature and
emphasize the importance of knowing what you are measuring vulnerability to. In the
disaster literature the following relationship is commonly used: r=f(h,v), where risk is a
function of the relationship between hazard and vulnerability. The risk of a specified
negative outcome is a function of the relationship between the exogenous or endogenous
hazard to which an individual, household, or community is exposed and their relative
vulnerability to cope and adapt to that hazard. When the hazard is a natural disaster, there
is little that can be done to reduce the actual hazard and so attention is focused on
mitigating vulnerability. Whereas, when a hazard is political or economic in nature, such
as is often the case with food insecurity, the hazard itself can be addressed through policy
changes as well as the vulnerability of the individual, household or community through a
variety of adaptation and resilience building strategies.
In comparison to the disaster literature, the food security literature frames
vulnerability in relation to a food insecurity outcome, i.e. seasonal hunger, malnutrition,
famine, instead of to the causal factors of food insecurity (Chambers, 1989; Swift, 1990).
In the livelihood literature, vulnerability is placed on a continuum with resilience so that
a livelihoods is sustainable depending on its relative vulnerability or resilience to shocks,
stresses and trends. The degree of vulnerability or resilience of a household depends on a
complexity of factors including how a household’s unique livelihood portfolios enhance
or not the ability to cope and adapt to endogenous and exogenous socio-ecological
shocks, stresses and trends.
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A shock refers to a sudden, unpredictable and severe impact (Chambers and
Conway 1992). In our research site, common shocks include hurricanes, pest and disease
outbreaks (currently manifested by the leaf rust epidemic devastating Mesoamerican
coffee regions), family illness or death, and severe drop in coffee prices as occurred in
2000-2001. Stresses refer to the pressures which are continuous, cumulative and
predictable (Chambers and Conway 1992). Seasonality is an example of a stress that is
common in our research site and is the result of a confluence of factors that impact
seasonal hunger. Trends, also referred to as conditions, refer to larger, longer term socioeconomic pressures such as price volatility inherent in commodity markets such as coffee
and entrenched gender inequality. Macro policies that do not favor small farmer are also
a trend that farmers are vulnerable to. Examples of this include structural adjustment
programs of the 1980s which deregulated policies that protected small farmers, the North
American Free Trade Agreement which resulted in a mass exodus of farmers from rural
Mexico who could not compete with drop in maize prices caused by “dumping” of maize
from the United States. And in the case of coffee, the dismantling of the International
Coffee Agreement in 1989 which provided price and quota controls on the global market
ensuring a regulated balance of supply and demand.
In response to these various shocks, trends and stresses coffee communities cope
and adapt in a variety of ways. Long term adaptation strategies include joining a farmer
cooperative in order to have market security, have access to technical assistance, access
to credits and loans, and access to rural development projects. Certification has also been
a long term adaptation strategy, although they are not the silver bullet that many hoped it
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would be, in large part due to the structural causes of livelihood vulnerability that
certification does not address (Bacon et al., 2008; Mendez et al., 2010). The sustainable
livelihoods framework sees livelihood diversification as an important strategy towards
building sustainability and resilience (Scoones 1998). However the emphasis is on
diversification through off farm income generation and not through on farm
agroecological diversification for both subsistence and new markets (Amekawa 2011).
Amekawa (2011) proposes that the concept of agroecology can complement this gap in
the sustainable livelihoods framework.

1.3.6. Participatory Action Research
Participatory Action Research (PAR) has its origins in social psychology (Kurt
Lewin, 1947), alternative pedagogy (Paolo Freire, 1970, 1973, 1984), participatory
development approaches (Robert Chambers, 1983) and radical sociology (Orlando Fals
Borda, 1991). It emerged as a response to the traditional top-down approach to research
and rural development. PAR is a process that involves researchers and other social actors
as participants in an integrated process of research, reflection, and action for the purpose
of social change or the resolution of an identified problem (Bacon et al., 2005). This
approach differs from other research approaches in that it emphasizes the importance and
legitimacy of local knowledge and participation in the identification of problems and
solutions, is interactive rather than extractive, and the researcher is more a facilitator than
a key protagonist. Kindon et al. (2010:9) assert that “PAR represents a counterhegemonic approach to knowledge production.”
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PAR as a research approach has many strengths that address issues of power,
subjectivity, reflexivity and knowledge that more reductionist-oriented research
approaches do not. The notion of empowering local people through the validation and
participatory development of knowledge as well as through capacity building and
participation in research are important elements of PAR. This stems from Paolo Freire’s
teachings that dialogue is a strategy for building critical consciousness and action.
Through an iterative process research is defined in collaboration with key stakeholders in
order to ensure issues of local interest and importance are addressed and to ensure a
mutually beneficial process. Issues of power are addressed through an emphasis in
acknowledging distinct power relations, sharing of methods and data, and maintain and
open and transparent dialogue between the participants in the process. Fortman
(2008:134) states that “PAR acknowledges the centrality of power in the social
construction of knowledge.” The reflection component of all PAR processes is key to
addressing issues of power, knowledge and subjectivity. Periodically throughout the
research process a session of reflection is held with participants in order to reflect on a
number of things, including the research questions, design, power relations, knowledge
construction processes, participation, etc. (Kindon et al., 2010).
In being true to the importance of subjectivity and reflexivity, PAR experts are
also critical of the PAR approach. Many critiques focus on the lack of participation from
local communities in the research process (Rocheleau, 1994, Selener, 1997) while others
caution against the romanticisation of local knowledge (Bebbington, 1996). Rocheleau
(1994:5) states that “neither participation nor environmental criteria automatically
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guarantee just, equitable, and ecologically viable futures, but both constitute essential
ingredients of a common future worth sharing.” Furthermore, she states that “beyond the
concerns over more-of-the-same, participation and sustainability might even serve as
Trojan horses to bring a new level of global economic and environmental restructuring
processes directly to rural communities, bypassing national institutional buffers and
preempting critical review" (ibid., 1994:4). Kindon et al. (2010) discuss the post
structuralist critique of power and assert that PAR is not power neutral and that indeed
some PAR approaches can result in negative power outcomes like the legitimization of
local elite power structures (see also Goebel, 1998), or the reauthorization of researchers
as the only experts. It is important to look at the power relationships within different
social groups as well as between them – the household, community, cooperative, NGO,
private sector, governments, academics. As Hickey and Mohan state (2004: 15), “the
locus of transformation must go beyond the local and involve multi-scaled strategies that
encompass the institutional and structural and are operationalized at all levels.” In short,
the principle of participation must always be problematized. An awareness of these issues
is important for the researcher to carry throughout the research process.

1.3.7. Literature review of seasonal hunger in coffee communities
Over the past decade, a handful of researchers have focused their attention to
analyzing the issue of seasonal hunger in coffee communities of Mesoamerica (Mendez
et al., 2010a; Mendez et al., 2010b; Bacon 2005; Caswell et al., 2013; Morris et al., 2013;
Baca et al., 2014). Much of the research is guided by the concepts of livelihoods,
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agroecology and political ecology. Few studies have conducted an in-depth analysis of
the relationship between agrobiodiversity and food security. In addition, the majority of
the studies use only one formal indicator of food security, the MAHFP. Mendez et al.
(2010b) found that 63% of 469 households in Central America and Mexico struggled to
meet food needs in the last 12 months. Jaffee (2007) found that 57% of fair trade
producers and 83% of conventional producers experience food shortages in Oaxaca,
Mexico. In terms of subsistence production Bacon (2005) found that of 228 households
interviewed in Nicaragua, 61% grow more than half of the food they eat. Bacon (2005)
asserts there is a strong subsistence ethic, and mentions the diversification of crops as an
important strategy to manage risk and protect food sovereignty. Mendez et al. (2010a)
also found that subsistence production contributed to at least 40% of households’ staple
food supply. In another paper based on field work in El Salvador, Mendez et al. (2010b)
state that 42% of the farmers reported producing staple foods such as corn and beans.
Martinez-Torres (2007) presented percentage distribution by land use category for the
150 households interviewed and found that 45% of land is under coffee production, 25%
under basic grain production, 20% for pasture, 6% for fallow and 2% for fruit. When
broken down by landholding size the data show that the smaller landholdings dedicated
more land to food production than the larger landholders.
A comparative study conducted by Eakin et al. (2006) found that Honduran
farmers fared better during the coffee crisis because they had more subsistence
production than Mexico or Guatemala. They attributed this to the fact that the Honduran
farmers had entered the coffee market more recently than the Mexican and Guatemalan
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farmers interviewed and therefore had not transitioned as much of their subsistence plots
to coffee as the others had. They also attributed their ability to withstand crisis better to
the historical disengagement of the Honduran government in agricultural development
which has “contributed to their relatively proactive approach to maintaining diversified
livelihoods and seeking alternative strategies” (Eakin et al., 2006, p. 169). Several
sources stated that farmers reported believing that subsistence production is an essential
livelihood strategy and a buffer to risks (Eakin, 2005; Jaffee, 2007; Ponnette, 2007;
Bacon, 2005). Moreover, some farmers increased their area under subsistence production
as a response to the coffee crisis, as reported by Jaffee (2007). Although these peer
reviewed articles and books demonstrate that seasonal hunger exists amidst a spectrum of
subsistent-commodity

production

systems,

there

has

not

been

an

in-depth

transdisciplinary analysis of food security issues.
In 2007, shortly after GMCR established their Corporate Social Responsibility
department, the International Center for Tropical Agriculture (CIAT) was commissioned
to conduct a preliminary diagnostic of livelihoods issues in coffee growing communities
of Mesoamerica. The results showed that seasonal hunger was commonplace in these
communities with varying degrees of severity. The measure used was months of adequate
household food security (MAHFP). The shortages of food per year ranged from one
month to eight months, usually from April to October with June through August being
the most severe (see Table 1.2)
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Table 1.2: Number of months of food shortage
% respondents
Nicaragua (n=33)
None
26
1-2
18
3-4
44
5-6
12
7-8
0
from Fujisaka (2007).

% respondents
Mexico (n=74)
21
25
31
21
2

% respondents
Guatemala (n=72)
5
7
61
16
11

In response to the CIAT study GMCR initiated support for food security projects
in Mesoamerica. One of the grantees is the Community Agroecology Network and
PRODECOOP, a Nicaraguan coffee cooperative. As part of the initial phase of the food
security project, CAN and PRODECCOP conducted a diagnostic study to collect baseline
data on food security issues in 266 households of northern Nicaragua. The diagnostic
used several measurements of food security – MAHP, caloric intake, weight/height
indicator and body mass index. The study found that 80% of the households were unable
to meet basic food needs year round. The weight/height indicator is a measurement used
to measure malnutrition in children under 5 years of age. The study found that of 143
children that participated in the research 13% were normal, 14.6% were classified with
acute malnutrition, 6.5% with high risk of suffering malnutrition, and 3.8% with low risk
of malnutrition. The body mass index was measured for 260 adults and showed that 48%
were normal, 35% underweight, 12% overweight and 5% obese. Finally, the energy
consumption/caloric intake was measured using as a comparison the FAO
recommendation of 2500 kcal per day. The results showed a caloric deficiency with men
averaging 1650 kcal, women 1380 kcal, and children 1037 kcal per day.
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Although the literature reviewed provides important information regarding
seasonal hunger in coffee communities, the issue has not been extensively researched and
therefore is poorly understood. For example, percentage of land under subsistence
production by itself, although useful, does not give an adequate picture of food security in
households. This information would be stronger if coupled with data on crop types,
average yields for each, and number of individuals eating from that land. Furthermore,
other indicators of food security are necessary, such as MAHFP, caloric intake,
household dietary diversity, and the coping strategy index (Swindale & Bilinksy, 2006).
In addition, there are gaps in the literature regarding correlations between
ecological data and food security, in particular agrobiodiversity and food security.
Although there are many studies showing how agrobiodiversity is being implemented and
used around the world, there are very few that empirically correlate agrobiodiversity with
food security (Brookfield, 2001; Brookfield et al., 2002). Finally, the literature is limited
in scope of understanding food security in the context of social, political and economic
dimensions. This is particularly important because coffee farmers are actors within
different spatial and hierarchical systems with distinct issues of power, control, and
governance that drive decision making processes behind food consumption practices.

1.4. Research Design
1.4.1 Research Objectives and Conceptual Framework
The following are the three main research questions that guided the dissertation
process:
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1) What are the major ecological, social, economic, and political drivers of
seasonal hunger?
2) What is the relationship between agrobiodiversity (plant and livestock
diversity) and food security (months of adequate household food provisioning,
dietary diversity)?
3) What are household livelihood assets and strategies that contribute to or limit
food security and food sovereignty?

In designing the research and conducting the analysis, the concepts presented in
the literature review above were used to varying degrees. The overall conceptual
framework is presented in Figure 1.2, which draws heavily from the Ellis (2000)
livelihoods framework.

Shock

Stresses

Trends

Strategies
Subsistence
Commodity
Projects
Migration

Assets
Natural
Social
Economic
Human

Resilience

Outcomes
Food security
-MIAHFP
-HDDI
-Perceptions
Vulnerability

Figure 1.2 Conceptual Framework

40

The above framework depicts the assets, strategies and outcomes in a circle to
demonstrate the dynamic relationship between these domains. These are also in a
dynamic relationship with the shocks, stresses and trends. As described above, the degree
of vulnerability or resilience depends on the livelihood portfolio’s ability to cope and
adapt to shocks, stresses and trends. The livelihood portfolio is made up of natural, social,
economic and human assets. Access to these assets depends issues of power, agency and
equality which are influenced by social relations (i.e. gender, calss, age, ethnicity),
institutions (rules and norms, land tenure), and organizations (NGOs, cooperatives,
government institutions) (Ellis, 2000). The interaction between assets, social relations,
institutions and organizations along with shocks, stress and trends, influence the type of
strategy a household uses to make a livelihood. The livelihoods framework breaks down
strategies by natural resource based strategies and non-natural resource based strategies.
For my research I’ve specified it to the main strategies, or pathways, that households in
the research site use to attain food security: 1) subsistence production for direct
consumption, usually using agroecological practices with a varying degree of levels of
agrobiodiversity, 2) commodity production for cash to purchase food, 3) participation in
development projects to improve on the first two pathways, and 4) migration, which as
will be explained later, was low during my field visits, but has increased again since the
leaf rust epidemic affecting coffee systems. The balance of these strategies produces
diversified livelihoods or specialized livelihoods. The difference between these and their
effect on food security outcomes will be discussed in Chapter 4.
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1.4.2. Research Methodology
Field data were collected between August 2011 and June 2013 with extended
fieldwork in Chiapas between October 2012 and June 2013. We used a mixed methods
approach, which included the collection of quantitative and qualitative data through focus
groups, household surveys, semi-structured interviews, informal interviews, and
participant observation. Household surveys were conducted with 79 households in 11
communities. These household were selected based on their participation in a recent
agroecology and food security and sovereignty project implemented by the cooperative.
We stratified the sample by communities that participated in the project and within each
community randomly selected from the pool of households in each community that
participated in the project. Later, a stratified sample of 31 households from these 79 were
surveyed again to collect more in-depth data on food and agriculture, including collection
of biophysical data in coffee plots, basic grain plots and homegardens. Interviews were
also conducted with farmer cooperative staff and NGO representatives. Information
obtained from different methods was triangulated to better assess validity.
Household surveys focused on understanding the diverse livelihood portfolios
managed by households with emphasis on assets and food security outcomes as
represented in the following variables:
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 Natural: area and yields for all land use systems which in our sample included
coffee as well as basic grain plots (maize and bean), livestock, and
homegardens
 Economic: coffee income, credits and loans, remittances, government support
programs, balance of subsistence and market
 Human: education, age, # household members, female headed households
 Social: community and cooperative networks measured through # years as
cooperative member, perceptions of cooperative, participation in community
associations, frequency of community work, participation in barter systems
 Food security outcomes: months of inadequate household food provisioning,
dietary diversity index and subjective perceptions

Two main food security indicators were measured: Months of Inadequate
Household Food Provisioning (MIAHFP) and the Household Dietary Diversity Score
(HHDS). The MIAHFP measures the availability of food and the HDDS measures both
the access and utilization of food. MIAHFP was developed by the United States Agency
for International Development to measure how many months in a 12 month period a
household lacks enough food to meet their basic needs. It is a subjective metric whereby
the farmer judges how many months in the year their household feels they have enough
to feed their families with the foods they want. This measurement is relevant to coffee
communities where hunger is experienced seasonally and provides a baseline
understanding of the severity of a household’s situation (Vaitla et al., 2009). In the
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communities we studied these months are called los meses flacos, or the thin months.
This indicator is measured by asking the following two questions: In the past 12 months,
were there months in which you did not have enough food to meet your family’s needs? If
yes, which were the months (in the past 12 months) in which you did not have enough
food to meet your family’s needs? These questions were followed by a series of open
ended questions that captured farmers’ perceptions of the definition of food insecurity
including what foods were in low supply during the thin months and what factors
contribute to or mitigate the thin months.
The second food security indicator we measured was the household dietary
diversity score (HDDS), which we adapted from Swindale and Bilinsky (2006). The
HDDS represents the average number of food groups a household consumes in a week
and hence measures relative access to a quality diet. The main food groups are cereals,
roots and tubers, vegetables, fruits, meat/poultry, eggs, fish, legumes/pulses/nuts, dairy,
eggs, oil/fats, sugar/honey. Upon review with the cooperative, we added two food groups:
wild leafy greens because it is an important part of the traditional diet, and junk food, or
comida chatarra, because of its increasing prevalence in communities. Within each food
group we also asked what percentage of the food is sourced from subsistence production
versus purchased on the market.
Many of these same questions were asked again during the second phase of
research. In addition, 33 farm plots were visited to collect biophysical data.
Agrobiodiversity, represented by edible and non-edible plant and animal species richness
and abundance as well as management practices, was surveyed within 4 main systems:
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coffee, maize and bean plots, homegardens, and livestock. Diversity of edible species in
these land use systems was documented based on number of distinct edible plant and
animal species, and varieties in the case of maize and beans, reported by farmers via the
household surveys. In addition to household surveys, plant species inventories were
conducted in coffee plots of 33 households. The plots were sampled by locating the
central point of the coffee plots and then delineating a 20 meter x 50 meter sample plot.
Within each of these plots the tree species richness and abundance were surveyed. The
edible plant species richness of the understory was also surveyed, all of which consist of
wild foods. All plants identified in the coffee plots were done so with the help of the
farmer and a plant biologist on the team.
I returned in June 2014 to share and analyze data through reflection workshops
and focus groups with cooperative staff and farmer communities.

1.5. Participatory Action Research Process and Action Outcomes
1.5.1. PAR Process
As a participatory action research endeavor, collaboration of all stakeholders was
an integral part of the whole process (see Table 1.3 for list of main stakeholders). In
Chiapas, Mexico the introduction to CESMACH was provided by Keurig Green
Mountain staff, formerly known as Green Mountain Coffee Roasters.
Table 1.3 List of partners in PAR process

Stakeholder
CESMACH

Heifer International

Description and General Responsibilities
Members of Board of Directors, Cooperative Staff
(General Manager, Community Development Coordinator
and Technicians), Farmer Promoters
Country Director and Project Coordinator
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University of VermontAgroecology and Rural
Livelihoods Group
Green Mountain Coffee
Roasters (GMCR)

PhD student, Professor

Members of Corporate Social Responsibility Team

Prior to beginning any formal work I conducted a field visit to Chiapas to
introduce the idea of collaborating in a research project. The scope of the collaborative
research at this point was kept open enough so as to provide space for sharing of interests
and priorities of each stakeholder, but it was kept specific to the themes of rural
livelihoods with emphasis on food security and sovereignty. In these initial meetings the
concepts of livelihoods, agroecology and participatory action research were presented
and discussed. Subsequently, negotiations went back and forth amongst the stakeholders
over several months in the development of a memorandum of understanding that outlined
the focus of the research, the objectives, the responsibilities of each stakeholder and a
calendar of activities. This process was important as a first step to the PAR approach
because it allowed, through multiple spaces, for voices and interests to be articulated and
agreed upon.
The next important step was the development of themes and questions for the
field instruments. The objectives collaboratively developed for the MOU were used as a
reference for the development of the instruments. The main instrument was a household
survey. This was developed through various shared drafts and then finalized in a meeting
with the CESMACH board of directors, staff and farmer promoters. This process allowed
for questions to be framed in a culturally appropriate way that would be as
comprehensible as possible to the interviewee. It also allowed for certain particular
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subjects of interest to be addressed. CESMACH was very interested in understanding
management practices in non-coffee agroecosystems since researchers they had
collaborated with in the past had only looked at coffee systems. As part of the PAR
process we hired and trained farmer promoters to conduct the household surveys. They
also played an important role in editing survey instruments and participating in focus
groups. In June 2013, at the end of the year-long field season of collecting data, I
presented preliminary data to CESMACH staff and Board of Directors in a reflection
workshop.
In June 2014, I returned to Chiapas to facilitate another reflection workshop with
more in-depth analysis of results from the research process. I conducted 3 workshops –
one with CESMACH staff and Board of Directors as well as Heifer International staff,
and two with farmer communities. Sharing results in these workshops provided a
platform to collaboratively analyze results and to spark dialogue about seasonal hunger in
their communities.

1.5.2. Action Outcomes
As described earlier, this dissertation used a participatory action research
approach with the goal of research process and results contributing to improved
livelihoods on the ground through improved knowledge on the subject of agroecology,
livelihoods, food security and food sovereignty. The following are some key action
outcomes that emerged from the process.
1. Reflection and analysis workshops
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The reflection and analysis workshops were described above. This experience in
the PAR cycle is key for the engagement of community partners in the analysis of the
data and fosters ownership of the whole process. It served as a platform to discuss what is
working, what is not working and why for alleviating the seasonal hunger months. Rich
discussion transpired with each of the workshops that helped in particular CESMACH
staff and Heifer International to collaboratively discuss ways forward. CESMAHC,
Heifer and the farmers all said that the results reflect the realities that they live on a daily
basis, which served to validate the data. However, there were also results that trumped
people and these produced debates around why data showed a different story than what
was believed to be true (see Chapter 3 and 4 for details about difference by community in
seasonal hunger months). Finally, the reflection workshops served to close this research
process. In addition to providing space to analyze results, we also provided space for
community partners to provide feedback on their impressions on the research process
itself. The responses were very positive and steps for future collaborations with UVM
Agroecology and Rural Livelihoods Group were discussed.
2. Presented results at local universities – ECOSUR and CIESAS-Sureste
In addition to sharing results with community partners, I also presented results at
two universities in Chiapas – El Colegio de la Frontera Sur (ECOSUR) and Centro de
Investigaciones y Estudios Superiores en Antropologia (CIESAS). This offered a venue
for me to share my research with students and faculty who are from the region and study
similar issues. I received invaluable feedback from these experiences.
3. Training of farmer youth promoters in survey skills
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As mentioned, as part of the field work for the first phase I hired 5 farmer youth
promoters who traveled with me to the communities and conducted household surveys.
This served to build human capital amongst CESMACH youth farmers.
4. Climate Change Mitigation Study Carbon report for CESMACH
The climate change piece emerged halfway through the process of fieldwork
directly from the cooperative in Mexico who saw the collaborative research project as an
opportunity to collect information not only on food and agriculture but on climate change
issues as well. We visited 33 coffee plots to measure above and below ground carbon. In
order to ensure scientific rigor to the carbon estimation I contacted a professor from the
regional university – ECOSUR (El Colegio de la Frontera Sur) – who specializes in
carbon estimation within coffee agroforestry systems. This partnership proved
indispensable to successful fieldwork and also helped to initiate a relationship between
the farmer cooperative and the university. For this piece of the research project I led a
training workshop for 15 farmers that addressed the basics of climate change,
agrobiodiversity and food sovereignty. This included one week in the field where the
farmers learned how to measure carbon and agrobiodiversity in cooperative member’s
coffee plots. Equipped with these new skills, trained farmers will now participate in the
annual monitoring of carbon in agroforestry plots. The main deliverable for this study
was a report submitted in Spanish to CESMACH. It is attached in Annex 4.

5. Exchange between CESMACH and Nicaraguan Cooperative PRODECOOP
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While CESMACH farmers and cooperative support a diversity of strategies to
confront the seasonal hunger months, farmer to farmer learning is an invaluable way to
access new information that can be translated to new contexts. A Nicaraguan coffee
cooperative that I also did fieldwork in but did not present results for this dissertation is
quite advanced in innovative strategies for alleviating the hunger months. While I was
doing my field research I often shared with CESMACH the strategies used by
PRODECOOP farmers. CESMACH was keen to learn more and so a farmer to farmer
exchange is being organized where CESMAHC staff and farmers will travel to Nicaragua
to learn hands-on the experiences of PRODECOOP.
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CHAPTER 2: FOOD SOVEREIGNTY AND AGROECOLOGY: FARMERS’
PERCEPTIONS, PRACTICES AND A DEVELOPMENT PROJECT IN
CHIAPAS, MEXICO

2.1. Introduction
The Food and Agriculture Organization of the United Nations estimates that there
are close to 1 billion people that go hungry worldwide (FAO, 2012). Of these,
approximately 40% are small-scale growers, who are farming in marginal lands of
developing countries (IFAD-UNEP, 2013). Until recently, it was assumed that
smallholder coffee farmers who generate cash from a commodity crop, were relatively
food secure, when compared to purely subsistence farmers. This notion has been
disproved by studies in the last decade, which demonstrate that, at least in Mesoamerica,
many smallholder coffee farmers suffer annual periods of seasonal hunger (Caswell et al.,
2012, Fujisaka, 2007; Mendez et al., 2010; Morris et al., 2013; Bacon et al., 2014). These
periods can range from one to six months and are the result of a complexity of factors
that include farmer’s capacity to produce food crops, coffee price volatility and timing of
payments, low yields, high staple food prices, and limited access to support networks,
among others (Caswell et al., 2012; Morris et al., 2013).
Smallholder coffee farmers represent the largest sector of an approximate total of
14 to 25 million coffee farmers globally (Jha et al., 2011). These growers are embedded
in complex and dynamic ecological, social, economic and political realities that drive
decisions and livelihood outcomes, such as food security, food sovereignty, and
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management approaches of eco and agroecosystems (Eakin et al., 2006). In
Mesoamerica, smallholder coffee farmers tend to participate in what Pimbert et al. (2001)
describe as ‘plural economies’, whereby farmers manage their agroecosystems for both
subsistence production, as well as for local and global markets (Eakin et al., 2006; Jaffee,
2007; Martinez-Torres, 2006; Isakson, 2009). This plural economy is reflected in the
diversity of crops and distinct agroecosystems stewarded by these farmers.
In late 2001, the global price for green bean coffee plummeted to levels not seen
in 100 years, exacerbating the already impoverished livelihoods of small-scale coffee
farmers around the world (Bacon, 2008; Eakin et al., 2006). The crisis renewed attention
to vulnerabilities of coffee farmers and was a driver for exploring the inequalities of the
global coffee agrifood system. Additional emphasis was placed on alternative trade
networks and certification schemes aimed at improving small-scale farmer livelihoods
and protecting the biodiverse, rich environments they steward (Bacon et al., 2008a).
Despite advances made over the past decade, seasonal hunger is still prevalent in many
coffee-growing communities (Caswell et al., 2012). In response, some development
projects have focused on improving food security and food sovereignty through
agroecological practices in coffee communities of Mesoamerica through partnerships
between coffee cooperatives and local and international non-governmental organizations
(NGOs) (Heifer, 2008; CAN, 2010). Research presented in this paper is based on
fieldwork conducted with one such project in Chiapas, Mexico.

58

The objectives of this paper are multifold. First, we review advances and debates
on the meanings and interactions between the concepts of agroecology, food security, and
food sovereignty. Second, given that food security and food sovereignty are framed as
opposing concepts in some global discourses, we were interested in how famers,
cooperative staff, and NGO representatives interpret the relationship between these
concepts. Beyond the semantics of food security versus sovereignty, we also examined
what problems and solutions farmers identified as key to addressing seasonal hunger.
Third, we present information on the successes and challenges of the development project
implemented in collaboration with Heifer International, with funding from Keurig Green
Mountain. Finally, we assess the relationship between agroecology and seasonal hunger,
with a focus on farmers’ practices. We did this by documenting and analyzing the
diversity of land use systems and management practices that farmers maintain, and
correlating these with two food security indicators.

2.2. Agroecology, Food Security, and Food Sovereignty: Conceptual Intersections
and Contrasts

Achieving food security has been the dominant guiding concept to address the
issue of global hunger and poverty since the 1970s. Food security is defined by the Food
and Agriculture Organization (FAO) as “a situation that exists when all people, at all
times, have physical and economic access to sufficient, safe and nutritious food to meet
their dietary needs and food preferences” (FAO, 2003: 28). Earlier definitions
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emphasized the role of government and public policy in governing macro-level food
availability, with less attention to access. After Sen’s (1981) groundbreaking work
demonstrated that food availability is a limited indicator of food security and that food
access, dependent on entitlements, agency and power, is a stronger determinant of
hunger, the FAO definition shifted to emphasize the issue of access. Today, food
security’s four main principles are availability, access, utilization and stability (FAO,
2003). However, policies mainly prioritize the condition of availability, targeting
increases in productivity and/or food imports, notwithstanding the fact that availability
does not guarantee access and access does not guarantee utilization (Barrett, 2010).
Where access is addressed, mainstream policies often privilege economic access rather
than access and control over natural, productive, and socio-political resources (Fairbairn,
2011; Wittman, 2011).
As an alternative vision and approach, food sovereignty aims to address the
limitations of the food security concept by outlining a new paradigm guided by the
following key principles: 1) food as a basic human right, 2) gender equality, 3) genuine
agrarian reform, 4) protecting natural resources, 5) reorganizing food trade, 6) ending the
globalization of hunger, 7) social peace, and 8) democratic control (Wittman, 2011;
Pimbert, 2008). Born out of farmers’ movements protesting the economic, social, and
environmental impacts of the neoliberal trade system, food sovereignty seeks to link local
progressive actions to a larger political agenda in order to make structural changes to
local and global agrifood systems. The concept of food sovereignty was coined at a Via
Campesina meeting in the mid-1990s, but its definition has evolved through an iterative
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process reflective of the movement’s dynamism (Martinez-Torres and Rosset, 2010). The
most recent definition from Via Campesina states that food sovereignty is “The right of
peoples to healthy and culturally appropriate food produced through ecologically sound
and sustainable methods, and their right to define their own food and agriculture systems.
It puts those who produce, distribute, and consume food at the heart of food systems and
policies rather than the demands of markets and corporations” (Via Campesina, 2007: 1).
Leaders in the food sovereignty movement emphasize that agroecology is a key strategy
to achieving their goals (Via Campesina, 2013; Altieri and Toledo, 2011; MartinezTorres and Rosset, 2010; Cohn et al., 2006).
This oppositional framing between food security and food sovereignty is less
clear when we move from global policy to diverse national and local initiatives
addressing poverty and hunger. Recent work by Jarosz (2014) provides a comprehensive
overview of the geohistories of food security and food sovereignty and proposes that
factors such as history, geography, and scale determine whether the concepts of food
security and food sovereignty are oppositional or converging. While neoliberal,
productionist, and Green Revolution practices and policies have been the dominant and
best-funded approach to food security, they represent just one expression of the concept.
A careful examination of how food security is defined and applied reveals there are
countless definitions and applications (Maxwell, 1996; Clapp, 2014), some of which are
aligned with the principles of food sovereignty (Jarosz, 2014). Our case study is one
example of a convergence of the food security and food sovereignty concepts.
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Our conceptualization of the relationship between food security and food
sovereignty stems from the Via Campesina statement: “food sovereignty is a genuine
precondition to food security” (Via Campesina, 1996). As framed by Murphy (2014), we
see food security as a goal, which can be achieved through a diversity of approaches, one
of which is food sovereignty. In this sense, food sovereignty drives the process by which
to attain food security. We see food security as a concept that represents the condition of
having access, availability, utilization, and stability of food that is produced, distributed,
and consumed according to food sovereignty and agroecological principles. Following
the eight principles of food sovereignty outlined above, key indicators include secure
land tenure, diversity of and access to native seeds, diverse production systems based on
agroecological principles, democratic systems in place for decision making, and others1.
Measuring the extent to which these criteria hold true for a household or community does
not tell us if families have enough quantity and quality of healthy foods of their choice.
Integrating an assessment of these conditions with food security indicators that measure
availability, access, and utilization of food, can provide a more holistic examination of
how a particular process that is guided by the principles of food sovereignty is materially
contributing to a reduction in hunger and improved food security and nutrition. This
study uses qualitative and quantitative food security indicators to assess the extent to
which a key building block of food sovereignty – agroecology – is contributing to the
alleviation of seasonal hunger.

1

for examples of ways to measure food sovereignty see Ortega-Cerda and Rivera-Ferre, 2010; Reardon et
al. 2011; Bell Sheeter, 2004
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Agroecology emerged as an approach to better understand the ecology of
traditional farming systems and respond to the mounting problems resulting from an
increasingly globalized and industrialized agrifood system (Altieri, 1995). In its early
stages, agroecology mainly focused on ‘applying ecological concepts and principles to
the design of sustainable agricultural systems’ (Altieri, 1995). This was followed by a
more explicit integration of concepts and methods from the social sciences, which were
perceived as necessary to better understand the unique socio-cultural contexts of
agriculture (Hecht, 1995). Along these lines, Francis et al. (2003:100) proposed a new
definition of agroecology as the “ecology of food systems, encompassing ecological,
social and economic dimensions.” The expansion of the definition outlines agroecology
as an approach to pursue sustainability in agriculture and the food system at multiple
scales (Gliessman, 2007). More recently, agroecology has captured the interest of key
international development and policy actors (De Schutter, 2011; IAASTD, 2009). As
agroecology is increasingly embraced by mainstream research, development and policy
actors, debates about what it is and its purpose have emerged. Méndez et al. (2013)
propose that the field has evolved to reflect different agroecological perspectives or
‘agroecologies’, with some important differences between them. Broadly, there are two
main schools of thought: 1) those who focus mainly on biophysical factors and ecological
processes at the farm and landscape scales, without addressing socioeconomic issues; and
2) An approach that seeks to be transdisciplinary and action-oriented, with a normative
agenda to transform current agrifood systems into more sustainable ones (Méndez et al.,
2013).
63

Agroecologists of the latter school of thought above, who embrace a more
holistic, transdisciplinary, food systems perspective, approach the field as one that
integrates science, practice, and movement, as a means to transform current agrifood
systems into ones that are more socially just, ecologically sound and economically viable.
We see this approach represented by scholar activists, social movements, farmers, and
international governance structures (Gliessman, 2007; Altieri and Toledo, 2011; Chappell
and LaValle, 2009; Amekawa, 2011; Martinez-Torres and Rosset, 2010; de Schutter,
2010; IAASTD, 2009). Many principles of agroecology are directly linked to the goals of
food sovereignty (Altieri and Toledo, 2011). For example, agroecology advocates for
farmer autonomy by relying on local, renewable resources and minimizing external
inputs linked to industrialized agrifood structures (synthetic fertilizers and pesticides,
commercial seed, machinery, etc.) (Rosset and Altieri, 1997). In addition, a respect and
value for the knowledge and priorities of farmers aligns with food sovereignty principles
of autonomy, equity, and a relocalization of food systems (Altieri, 2009). Agroecology
provides the basis for a food sovereignty strategy (Altieri, 2009).

2.3. Research Approach
We used a participatory action research (PAR) approach to frame our study.
Growing interest in PAR has resulted in a variety of definitions and applications (Selener,
1997; Kindon et al. 2007). For our research we defined PAR as a process where
researcher and non-researcher actors engage in an iterative process of research, reflection,
and action (i.e. resolving a problem, changing a situation) (adapted from Bacon et al.
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2005; Fig. 1). PAR is especially well-suited to support agroecological research as,
according to Méndez et al. (2013), the two approaches share common principles. The
PAR process for this study included researchers from the University of Vermont’s
Agroecology and Rural Livelihoods Group (ARLG, the authors of this paper); the
leadership of the coffee cooperative, CESMACH; Keurig Green Mountain2 (KGM), the
coffee importer and funder of both the development project and the research; and less
directly, farmer members of the coffee cooperative; and Heifer International staff3. To
ensure accountability, all partners signed an agreement that defined their roles and
responsibilities in the process. Long-standing relationships between the different actors
facilitated the process. The overall research was designed with input from all participants,
which included several iterations of documents that outlined research objectives, sample
selection methods, and survey instruments. The bulk of the field work was conducted by
the first author and youth promoters hired from the cooperative. Significant conceptual
and logistical support was provided by the staff of the cooperative. At the time of this
writing, the PAR process had reached the reflection arrow in Figure 2.1 (Adapted from
Bacon et al. 2005) . The reflection step is typically the second step in a PAR process after
the research phase.

2

formerly Green Mountain Coffee Roasters
Heifer International is a non-profit that works to eradicate poverty and hunger worldwide. They were the
partner organizations with CESMACH for implementation of a food security and food sovereignty project
funded by KGM.
3
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Figure 2.1: Participatory Action Research (PAR) cycle

2.4. Study Site
Campesinos Ecologicos de la Sierra Madre (CESMACH) is a coffee cooperative
located in the Sierra Madre mountain range in the state of Chiapas. The cooperative
consists of over 400 farmer members who live in 30 communities nestled in the buffer
zone of El Triunfo Biosphere Reserve (Figure 2). The reserve harbors a diversity of
ecosystem types including cloud forests, tropical rainforest, and pine-oak forests, which
host species of conservation value, such as the jaguar, quetzal, and pavon. Average yearly
rainfall is between 1,000 mm to 4,750 mm with the latter zones representing the highest
rainfall in the country. Altitudes range from 400 to 2,750 meters above sea level (masl),
with coffee grown between 900 and 1,800 masl. The main land use is shade-grown
coffee, maize-bean cultivation, and some livestock, with coffee being the sole source of
cash for the majority of households. Due to the rugged terrain and limited roads, most of
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the communities are two to three hours from the coffee cooperative office and warehouse
in the town of Jaltenango (aka Angel Albino Corzo). During the rainy season (JuneOctober) many communities are periodically inaccessible due to floods and landslides
damaging precarious rural roads. The four municipalities where research was conducted
are classified as having “very high” level of marginalization (CONAPO, 2011).

Figure 2.2: Map of study site

CESMACH was founded in 1994 by a group of farmers who participated in an
organic coffee project through the Reserve. The farmers’ formed the cooperative to
eliminate dependence on coyotes (middlemen), provide an alternative to high interest
rates from loan sharks, and to organize technical assistance for production and marketing
of fair trade and organic coffee. As part of their overall mission, CESMACH seeks to
organize farmer families to develop an alternative path to improved farmer livelihoods
through agroecological production, social justice, and economic viability. CESMACH is
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a leading coffee cooperative in both the Sierra Madre and in Chiapas and is known for
standing up for their sovereignty in the face of unequal and top down approaches (see
Campos and Vasquez, 2006 for a description of relationship with Starbucks).
Since 2002, CESMACH has promoted rural development projects focused on
education, health, and more recently livelihood diversification. In 2008, they partnered
with Heifer International, with funding from KGM, to work with 14 communities on a
food security and food sovereignty project. This project aimed to diversify production
systems for both market and subsistence using agroecological practices. Strategies
promoted included raising small livestock for meat and eggs, beekeeping for market, and
using draft animals to transport coffee sacks from plots to village. In all of Heifer’s
projects, they promote the ‘passing of the gift’ whereby farmers who were provided an
animal must pass on the offspring to another family in the community and in doing so
build social cohesion and ensure sustainability of the project. In this paper we will focus
on Heifer International’s interpretation of the concepts of food security and food
sovereignty and not on the successes and challenges of the actual project.

2.5. Methods
In March 2011, prior to beginning any formal work, all partners met in Chiapas to
gauge interest and identify the scope of a collaborative research project that would
examine the issue of seasonal hunger, a problem that all partners were already addressing
in myriad ways. Subsequently, a memorandum of understanding (MOU), which outlined
the focus and objectives of the PAR initiative, as well as the responsibilities of each
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stakeholder group, and a calendar of activities, was signed. This process was important as
a first step to the PAR approach because it allowed for voices and interests to be
articulated and objectives agreed upon. The overall objective was to identify livelihood
factors that contribute to or limit seasonal hunger, with particular emphasis on
agroecological practices. The main instrument used to collect field data was a household
survey, which was iteratively developed in collaboration with the leadership of the
cooperative. As part of the PAR process we hired and trained farmer promoters to
conduct the household surveys.
Field data were collected between March 2012 and June 2013. We used a mixed
methods approach, which included the collection of quantitative and qualitative data
through focus groups, surveys, semi-structured interviews, and participant observation.
Seventy-nine households in 11 communities that participated in the food security and
sovereignty project were surveyed. Later, a stratified sample of 31 households from these
79 were surveyed again to collect more in-depth data on food and agriculture, including
collection of biophysical data in coffee plots, basic grain plots and homegardens. These
data were used to calculate an edible species richness index, or agrobiodiversity index,
the number of distinct animal and plant species identified as edible by the farmer in each
of their main land use systems: coffee plots, homegardens, and basic grain plots. For the
latter two, species richness was calculated based on farmer’s response. For the coffee
plots, species inventories were conducted in a 1000 square meter plot located within each
farmer’s coffee plot. Spearman correlations were conducted to determine the relationship
between these agroecological factors and two quantitative food security indicators.
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In June 2014, the authors returned to Chiapas to share data, analyze results, and
identify actions, representing the reflection stage of the PAR cycle. This was done
through several workshops at the cooperative’s main office and in villages with
CESMACH staff and board of directors, Heifer Chiapas representatives, and community
members.

2.6. Results

2.6.1. Perceptions of Food Security and Food Sovereignty
We were interested in understanding how the three main actors in the project –
Heifer International, CESMACH, and the farmer members – defined the concepts of food
security and food sovereignty. In a public presentation given by a CESMACH staff
member, food sovereignty was presented as having the following principles: participation
in public policy, protection against dumping and junk food, farmers rights to access land,
credit and seeds, recognition of farmers as food producers, right of farmers and
consumers to decide what they produce and what they eat, and prioritization of local food
production. When the lead author asked a group of cooperative staff how they
conceptualized the difference between the two concepts, there was less clarity. One staff
member asked the lead author to explain it to them because they were not clear on the
differences. The Heifer project document states: “the project rationale is based on the
need to maintain food sovereignty” (2008). When Heifer discussed food sovereignty with
communities they presented it as distinct from food security; they state that food security
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aims to provide enough food but does not address where and how it was produced,
whereas food sovereignty in addition to providing enough food, also respects traditional
ways of producing food, favors the use of local, native seeds, and seeks to provide quality
food (Heifer, 2013).
Farmers’ perceptions of the concepts were captured by asking the following
questions: ‘In your own words, what does food security mean?’ And ‘In your own words,
what does food sovereignty mean?’ Answers to these questions are summarized in Table
1. Farmer’s definitions often included more than one theme.

Table 2.1: Farmers’ definitions of food security and sovereignty

Food Security
Daily access, availability, and quantity, no months of
scarcity
Health, prevent illness
Free of chemicals, organic
Subsistence production
Eat well to be happy
Grain storage
Cash to purchase food
Food Sovereignty
Permanent, stable healthy food
Equality; all have enough healthy food
Don’t know
Diversity of food
Right to eat food produced in our community and
country
Source: Surveys

(N=79)
% of farmers mentioning
32%
20%
16%
14%
9%
4%
2%
29%
27%
23%
13%
7%

All farmers had some understanding of food security, but almost a quarter of
those interviewed had no knowledge of the term food sovereignty. Those that did cited
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equality, the right to locally produced food, and healthy diverse foods as important
aspects. The majority of farmers’ definitions of food security were compatible with the
mainstream development definition from the FAO (2012). Food that is free of chemicals
and subsistence production were also cited as important parts of food security. Notably,
only 2% of farmers cited cash to purchase food as an important part of food security. As a
follow up to the food security and food sovereignty question, we asked farmers if they
would rather buy all of their food, purchase all of their food, or a bit of both. Only one
said s/he would want to purchase all of his/her food, 19 said they would want to produce
all of their food, and 41 said they would prefer to both purchase and produce their food.

2.6.2. Development Project
In 2005, the Chiapas-based Heifer representative approached CESMACH with the
idea of collaborating on a food security and food sovereignty project. After several
planning workshops at the cooperative and community level, the project was initiated
under the title “Building our Future: Towards Improving Campesino Families’
Livelihood from the Sierra Madre of Chiapas” in 2008. Heifer Mexico had not previously
worked with coffee cooperatives and was drawn to CESMACH for their level of farmer
organization, their work in marginalized area of Chiapas4, and their established
relationships with other cooperatives, NGOs and the Biosphere Reserve.

4

According to the Mexican Government’s marginalization index the four municipalities where the project worked are
classified as “very high.” Of Chiapas’ 118 municipalities, 48 are ranked as “very high marginalization.” This ranking is
according to a range of indicators such as income, education, quality of services (housing, water, health), and assets
(CONAPO, 2011).
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The goal of the project was to: “improve the livelihoods of small coffee producers
from the Sierra Madre of Chiapas through the promotion and revitalization of
agroecological production systems and the increased consumption of nutritional food
through diversification of production systems and building of social cohesion amongst
members of the cooperative” (Heifer, 2008). The project aimed to do this by:



Diversifying farming production and the use of food with a focus on
agroecology as a supplementary option to coffee growing with 549
families in Sierra Madre de Chiapas



Increasing income per family unit through promotion and sale of
production surplus of at least one component in the third year of project
implementation



Strengthening organizational processes and capacities for 366 peasant
families of Sierra Madre de Chiapas in order to reinforce social bonds
between families and their cooperative association (Heifer, 2008).

Specific food security strategies promoted by the project included the distribution
of livestock (chickens, pigs, rabbits, horses and mules) modules and beekeeping modules.
In theory all the components would provide for household consumption and income
generation, but as a pilot project the intention was to identify which was most appropriate
for the socio-ecological context. Heifer’s role was to provide financing, capacity building
and monitoring of the project. CESMACH was in charge of implementing the activities.
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Upon interviewing farmers about the project, it became clear that the beekeeping
module was successful while the raising of small livestock proved challenging. More
than half of the respondents that received small livestock lost the animals to disease due
to the fact that they were not adapted to the climatic zone. The small livestock were
purchased in a tropical climate from medium scale farms where animal feed and
antibiotic use is common. These were transferred to the coffee communities where
temperatures are much cooler and feed consists mostly of household scraps and no
antibiotics or other medicines are available. Although the intention was to source locally
adapted races, the need to document purchases with an official receipt eliminated the
possibility of sourcing from the smaller local livestock providers. Changes in personnel at
both the cooperative and at Heifer also proved challenging. Just prior to project initiation,
the coordinator from the cooperative and the Chiapas Heifer representative left their
positions. The Chiapas Heifer position was not filled until the project ended, leaving a
huge gap in terms of capacity building and monitoring of activities.
The promotion of beekeeping was successful from the perspective of all the
stakeholders (farmers, cooperative and Heifer). Some of the apiaries established are
managed by several families while others are managed by only one family. The apiaries
are located close to the coffee plots and hence provide important pollinating service to
coffee. CESMACH and other cooperatives from the region are establishing a collective
storage and distribution warehouse with support from Heifer with the hopes of marketing
to international organic and fair trade markets. The success of the beekeeping can be
attributed to several factors. In contrast to small livestock which is meant for household
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consumption, honey is being produced as a global commodity for a certified market,
hence following a similar logic as coffee. The timing of management activities do not
coincide with coffee activities and occurs just before the maize and bean planting. From
the cooperative’s perspective it fits easily into their model of procurement, storage and
marketing.

2.6.3. Food Security Indicators
We measured three main food security indicators: 1) qualitative subjective
perception of causes, coping strategies and solutions to seasonal hunger, 2) quantitative
subjective perception based on months of inadequate household food provisioning
(MIAHFP)5, and 3) quantitative indicator that measures household dietary diversity.
Farmers’ perceptions of the causes and possible solutions to food insecurity are presented
in Table 2. The table also lists the coping strategies farmers use during the months of
hunger, which helps underscore the severity of the issue. Causes of seasonal hunger are
understood as a mixture of dependence on coffee (i.e., lack of livelihood diversity) and
broader, structural issues like high food prices, instability of international coffee prices,
and climate change. As expected, the proposed solutions focus on diversification of
livelihoods and improving financial assets (e.g., access to credit, financial management,
etc.). In terms of coping strategies, for some families seasonal hunger is severe enough to
result in skipping meals, and cyclical financial problems that result in families seeking

5

According to Swindale and Bilinsky (2006) the indicator is Months of Adequate Household Food Provisioning which
measures the number of months a household has enough food to feed their families in one year. We inverted the
indicator to Months of Inadequate Household Food Provisioning because we wanted to emphasize the number of
months a household did not have enough food to feed their families.
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alternatives that further add to a household’s economic vulnerability (e.g., taking out high
interest loans, selling animals, etc.).

Table 2.2: Farmers’ perceptions of seasonal hunger

Causes
High dependence on coffee

Coping Strategies
Loans and credits to
purchase food (from
cooperative, family, or
private lender such as local
store)
High food prices, especially Reduce diversity of diet,
in rainy season
eat less
Low yields due to climate Skip meals
change
Not enough land
Work as day laborer

Lack of diversity in
production systems
Influx of processed foods
Seasonal flooding,
landslides limit access
Volatility of coffee market
Source:Surveys.

Sell agricultural asset
(livestock, tools)
Harvest wild plants

Solutions
Diversify production
systems and diets

Long term, low-interest
credits and loans
Promote homegardens
Establish savings,
improve money
management
Increase subsistence
production
Harvest wild plants
Start small local
businesses

The MIAHFP indicator is powerful because it is a subjective metric whereby the
farmer judges how many months in the year their household feels they have enough to
feed their families with the foods they want. To measure MIAHFP, farmers were asked if
there was any time in the past year6 when they could not satisfy the food needs of their
household. Sixty seven percent answered yes, and reported an average of 1.6 months per
year (with a range of 0-8 months) (Fig. 2.3). Most families experienced shortages
6

Survey was conducted October-December 2012
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between the months of June and November. This period coincides with the rainy season,
which limits food production in homegardens and washes out roads limiting physical
access to food. It is also the period after the grain harvests have been depleted and before
the next harvest. These are all factors typical of seasonal hunger in other parts of the
world (Vaitla et al., 2009).

Figure 2.3: Number of households by number of thin months reported

When we disaggregated the data by community there were significant differences
in average number of months between communities with a range of 0 to 3.4 months (Fig.
4). During the reflection workshop, farmers were surprised to see that the community
closest to the city of Jaltenango (Community 5), had the highest number of hunger
months. However, upon discussion farmers gave the following contributing factors: 1)
Community 5 has less land for basic grain production, and 2) even though they have
easier physical access to available food, they don’t have enough cash to purchase the
food.
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Figure 2.4: Number of thin months by community

The second food security indicator we measured was the household dietary
diversity score (HDDS), which we adapted from Swindale and Bilinsky (2006). The
HDDS represents the average number of food groups a household consumes in a week
and hence measures relative access to a quality diet. The main food groups are cereals,
roots and tubers, vegetables, fruits, meat/poultry, eggs, fish, legumes/pulses/nuts, dairy,
eggs, oil/fats, sugar/honey. Upon review with the cooperative, we added the food group
“wild leafy greens,” distinct from vegetables, because it is an important part of the diet.
Sugar, cereals (mainly tortillas), legumes (mainly black beans), and oil were the food
groups with the highest rate of consumption per week with a range of 5-6.7 days. Food
groups eaten on average less than 3 days per week were root crops, fruits, vegetables,
meat, eggs, and dairy. Although there were families who ate these food groups more than
3 days per week, on average diets are lacking in these important food groups.
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2.6.4. Land Use Systems, Agroecology, and Food Security
We collected data on agroecological farm management in three main land use
systems: coffee, basic grains (bean and maize), and homegardens (Table 3). All of the
farmers interviewed manage their land through the ejido land tenure system, a system of
communal land management that was central to the agrarian reform of the Mexican
Revolution. Coffee is the main source of income and livelihood for farmers in our
research site. They are all organic and fair trade certified (except for those who are in the
process of transition to organic). Farmers manage a high level of diversity in their coffee
plots, including fruit trees and at least 20 edible species of green leafy plants in the
understory. These include hierbamora (Solanum nigrum), hierba santa (Piper auritum),
quishtan (Solanaceae), chipilin (Crolataria longirostrata), chilillo, tomate de arbol, and
pacaya. All interviewed farmers use one or more of these species in their diets. Because
most of these plants grow wild in the rainy season, which overlaps with the hunger
season, these plants represent an important safety net. Furthermore, many of these species
are high in micronutrients that households do not get from any other food source in their
diets.

Table 2.3: Agroecological land use characteristics

Coffee (N=79)
# farmers with coffee
Mean area (ha)
Mean yield (quintales7/ha)
Total # edible plant species
Maize (N=79)
# farmers with maize
7

1 quintal=57.5 kg
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79
4.9
8.2
20
32

Mean area (ha)
Mean yield (T/ha)
Bean (N=79)
# farmers with beans
Mean area (ha)
Mean yield (T/ha)
Milpa (N=79)
# farmers with milpa
Mean area (ha)
Mean yield (kg/ha)
Homegardens (N=33)
# farmers with homegarden
Mean area (m²)
Mean # edible plant species
Total # of edible plant species
Livestock (N=79)
Mean # laying hens (61 farmers)
Mean # turkeys (10 farmers)
Mean # ducks (6 farmers)
Mean # cattle (5 farmers)

1.45
1.02
32
0.8
0.66
17
1.5
Maize: 942
Bean: 382
25
1690
6.8
52
17
3.6
6
6

When we correlated coffee variables with MIAHFP using a Spearman’s
correlation we found that as the area planted in coffee increases, so does the number of
food shortage months. When this result was presented to farmers, they discussed the fact
that some farmers end up worse off when they expand their area because of the increased
demand for time and financial investment. A Spearman’s correlation showed an inverse
relationship between total plant abundance in coffee plots, measured by actual number of
individual trees, and the number of MIAHFP. Similarly, with increases in species
richness in coffee plots, measured by number of edible and non-edible plant species in
sample coffee plots, the number of food shortage months decreased. Farmers are
dependent on this biological diversity in their coffee plots for other provisioning services
such as firewood, timber, and medicinals. An increased asset base of this type may be
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indirectly contributing to a household’s increased food security. Area planted in coffee
was different than coffee income in terms of relationship with food shortages: As coffee
income increased, the number of food shortage months decreased, though, notably, this
was not statistically significant.
Maize and bean are the staple foods in these communities. Twenty four percent of
farmers do not produce any maize or beans. Most of these farmers have transitioned their
maize and bean plots to coffee. Of the 76% who produce maize and beans, only 17 do so
in the traditional milpa intercropping system. Management practices in the basic grain
plots incorporate agroecological techniques such as crop rotation, cover crops,
intercropping, live fences, and compost. Few farmers reported the use of synthetic inputs
with 15% using fertilizers, 15% using herbicides and 5% using pesticides. Only one
farmer used hybrid maize and bean seeds that he received from the government. The rest
of the farmers use criolla or native seed varieties that they save from year to year and
exchange within the community. Farmers named 18 native varieties of maize and 19 of
bean used in the 11 communities we surveyed. Thirty two percent of farmers who
produce maize produce enough to meet their maize consumption needs for the entire
year. Twenty six percent of farmers who produce beans produce enough to meet their
bean consumption needs for the year. Only 2 household interviewed sell maize and bean
on the local market. Spearman correlations found a significant inverse relationship
between MIAHFP and total maize yield (kg), total bean yield (kg), and area planted
under bean (ha). As these three numbers go up, the number of MIAHFP comes down
(Spearman rs =-0.21, p=0.07, N=79; rs =-0.29, p=0.01, N=79; rs =-0.3, p=0.02, N=79).
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There was also a strong positive correlation between total bean production (kg) and
HDDS (Spearman rs =-0.2, p=0.09, N=79).
Homegardens were present in 75% of the 33 farms we visited in the second phase
of research. They contained an average of 6.8 species and we documented a total of 52
different species represented by fruit trees, vegetables, and herbs. Our Spearman’s
correlation showed an inverse relationship between number of species and number of
MIAHFP, but it was not statistically significant.
We evaluated how agrobiodiversity, measured through species richness,
correlated with our food indicators. To do this we measured two overall species richness
indexes. The first represents all the distinct species identified through our inventories,
whether edible or not, in the following systems: coffee, basic grains, homegardens, and
livestock. The Spearman’s correlation showed a strong inverse relationship whereby as
species richness increased, number of MIAHFP decreased (p<0.0048). The second
species richness index represents only the edible species identified in all of the systems.
The Spearman’s correlation also showed a strong inverse relationship whereby as edibles
species richness increased, the number of food shortage months decreased (p<0.03).

2.7. Discussion

2.7.1. Food Security and Sovereignty: Synergies and Contrasts
Although the concepts of food security and food sovereignty have been
characterized as opposing perspectives by some scholars (Wittman, 2011, Fairbairn,
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2011), recent reviews suggest that these differences are nuanced by the diversity of ways
in which food security can be expressed (Jarosz, 2014; Clapp, 2014; Murphy, 2014). As
argued by Clapp (2014), there is considerable evidence that food security is not always a
manifestation of neoliberal approaches to food system policies. Instead, food security
applications and interventions are represented by a broad range of initiatives, including
some of which have similar goals to those of food sovereignty. Evidence of this is most
visible at the local level where connections to global discourse around food security and
food sovereignty are limited and local socio-political and cultural realities have more
influence in shaping the interpretation of these concepts (Boyer, 2010; Ayres and Bosia,
2012).
This complex interaction between the concepts was reflected in the case study we
examined in Chiapas. Heifer uses both terms together and frames them not as
oppositional, but instead as relational whereby food security is a condition and food
sovereignty outlines particular ways to reach that condition. Heifer values food
sovereignty by promoting agroecological practices, community empowerment, and
gender equality. Their ‘passing on the gift’ strategy aligns with food sovereignty
principles in that it promotes building of social capital and farmer-to-farmer exchange.
Farmers were more familiar with the concept of food security and associated this concept
with strategies that align with the principles of food sovereignty, as outlined by the global
discourse, such as the importance of self-provisioning of food that is free of chemicals.
Farmers’ limited knowledge around the semantic differences between the concepts and
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clear definitions of each concept alone represents the limited reach of the project and
other institutions and networks in raising awareness about food security and sovereignty.
The Sierra Madre of Chiapas is extremely isolated physically and there is a dearth
of development projects addressing seasonal hunger in the region. There is also little
connection between these communities and regional or national farmer movements (such
as the Zapatistas in other parts of Chiapas, Sin maiz no hay pais, or UNORCA, the
Mexico Via Campesina representative). Therefore, the terms food security and food
sovereignty are indeed very new to these communities. However, according to
CESMACH staff, board members, and Heifer staff, the values and principles upheld by
food sovereignty were once a more integral part of the livelihood logic in this region.
These have eroded over the years in part due to a loss of solidarity and cooperation within
communities, dependence on one cash crop, government reliance, and influx of highly
processed foods. Part and parcel to this are the aggressive, neoliberal reforms,
implemented since the 1980s, which have eroded sovereign and sustainable food systems
across Mexico’s countryside (Quintana, 2013).
Despite the fact that there is little connection between these communities and
national and global movements for food sovereignty, farmers articulated problems and
solutions similar to those identified by the global discourse. Farmers’ perceptions of
problems and solutions to seasonal hunger reflect the systemic complexity of these issues
and demonstrate a nuanced understanding of these intricate concepts. Farmers cited high
cost of food, dependence on coffee, and a loss of food production as important factors.
Solutions address these issues by improving and diversifying subsistence production,
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improving financial assets, and revitalizing the local food system. The importance of
subsistence production as an essential livelihood strategy that buffers risks and is valued
for socio-cultural reasons is identified in several other studies in Mesoamerica (Eakin et
al., 2006; Isakson, 2009; Jaffee, 2007). Although communities and projects in the area are
working towards improving food access and enabling control of production systems,
there is little work towards changing larger political economies of food.

2.7.2. Agroecology, Seasonal Hunger, and Food Sovereignty
The overall average number of MIAHFP was relatively low, at 1.6 months per
year, but sixty seven percent of households reported not having enough to eat at some
point in the year. The severity of seasonal hunger varied by communities and contributing
factors identified by farmers were lack of land and lack of access to financial resources.
Dietary diversity is relatively low, especially during the seasonal hunger months when
even staples like maize and beans are scarce. Overall, farmers who steward higher levels
of agrobiodiversity suffer fewer months of seasonal hunger. Not surprisingly, the most
significant crops for food security were maize and beans, which demonstrates the
importance of focusing on improving these systems to alleviate seasonal hunger.
Associated biodiversity, as represented by tree diversity in coffee systems, was also
significantly correlated with a decrease in seasonal hunger months. This supports other
findings that show the indirect contributions of biodiversity to food security (Sunderland
et al., 2013). Our findings also support the theoretical arguments that increased
agrobiodiversity will contribute to food security (Thrupp, 2000, Chappell and LaValle,
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2009). Furthermore, our results show that agroecology, as an essential piece to a food
sovereignty strategy, does contribute to the alleviation of seasonal hunger.
Many farmers in these communities are managing integrated, diverse
agroecological systems, but there are many who are not. For those who have land to
experiment and innovate on, farmer to farmer learning is a successful way to replicate
and scale-up what is working, as has been done in other parts of Mesoamerica (HoltGimenez, 2002). Strategies to alleviate seasonal hunger in these communities should
focus on strengthening access to productive resources, in particular native seed varieties,
and improving overall agroecological management of the different land use systems with
an emphasis on basic grains and homegarden production. Due to the volatility of the
coffee market, the high prices of food, the inadequate quality of food, and the limited
availability and access (economic and physical) to food produced inside or outside the
communities, strategies that strengthen local food systems are essential to improving
livelihoods. Because of the low dietary diversity, which can contribute to macro and
micro nutrient deficiencies, diversity of food production and nutritional education are
also critical, and were identified as so by farmers and the cooperative during the
reflection meeting for this study.
Although farmers and the cooperative are not engaging in actions that seek to
change global or national level structural challenges associated with the neoliberal
system, at a local level they are practicing food sovereignty by holding onto their
traditional agriculture and food systems despite pressures to change. Farmers are
engaging in what Scott (1985) calls everyday forms of resistance; they are not overt,
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visible or organized, but they are acts that challenge the agro-industrial model of food
production and consumption. Agroecology, as a practice that partners with the natural
world to sustainably produce food and livelihoods, is inherently a subversive act because,
by being self-resourced, there is no foothold for industry (Coleman and Damrosch, 2010).
For these reasons, agroecology is the essential foundation for food sovereignty processes
and goals. We agree with many other authors who advise against a strict definition of
food sovereignty (Wittman, 2011; Boyer, 2012; Jarosz, 2014). Food sovereignty is a
process, a vision, a means and an end at the same time and because it is a
multidimensional, context-dependent approach, it needs to be flexible to be adapted to
unique situations. In this sense it is similar to the concept of agroecology, which is guided
by a number of key principles that can be adapted to distinct contexts (Altieri and Toledo,
2011; Gliessman, 2007). The challenge is to connect these local forms of resistance to
larger movements for structural change. As food sovereignty takes root in local
agroecology farmer networks, this local to global connection can help catalyze change
(Holt-Gimenez, 2013).

2.8. Conclusion
The PAR approach is especially well-suited to examine issues of food
sovereignty, as its integrated process of research and reflection provided the needed space
to discuss both conceptual representations as well as concrete farmer experiences related
to food sovereignty and agroecology. In addition, many PAR principles are well aligned
with agroecological research and practice, which has become an important component of
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these processes (Méndez et al., 2013). Through PAR we were able to fully engage with
cooperative and NGO partners and to define mutually beneficial objectives, which
produced both research and community relevant results.
The advantage to farmer cooperatives acting as leaders in this movement is that
their reach facilitates a scaled out approach, linking different geographical scales (i.e.,
local to regional), in order to cover larger landscapes. The benefit of partnering with
researchers is that it allows for in-depth, long-term data to be collected and analyzed in
order to better inform decisions and strategies for adaptive action, as well as inform
academic theory based on empirical experiences. Partnering with researchers also helps
to disseminate amongst different audiences the innovative agroecological work promoted
by farmers and cooperatives and help bring about supportive policies. Local progressive
actions will need to be linked to policy initiatives so as to remove some of the structural
barriers to promote and maintain these systems. Using PAR as a tool to build critical
consciousness around food can help advance the building of food sovereignty in
communities through strategic alliances between farmers, farmer cooperatives, NGOs
and academics. A transdisciplinary, participatory, and action-oriented approach to
addressing issues of food security and food sovereignty offers a space that fosters the
creation of solutions rooted in community and informed by translocal experiences.
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CHAPTER 3: SUBSISTENCE UNDER THE CANOPY:
AGROBIODIVERSITY’S CONTRIBUTIONS TO FOOD AND NUTRITION
SECURITY AMONGST COFFEE COMMUNITIES IN CHIAPAS, MEXICO

3.1. Introduction
There is increasing recognition that agroecology and agrobiodiversity8 will play
a central role in a transition towards a more sustainable global agrifood system; one that
will both maintain healthy ecosystems and ensure food security for a growing
population (IAASTD, 2009; DeSchutter, 2010; Chappel and LaValle, 2009; Frison et
al., 2006). Agrobiodiversity refers to the variety and variability of living organisms that
contribute to food and agriculture in the broadest sense, and the knowledge associated
with it (Jackson et al., 2007). Agroecology is defined as the “ecology of food systems,
encompassing ecological, social and economic dimensions” whose approach actively
pursues sustainability in agriculture and food systems using a systems-based,
transdisciplinary, participatory and action-oriented approach (Francis et al., 2003:100;
Gliessman, 2007, Mendez et al., 2013). Agroecology and agrobiodiversity contributes
to social, economic, and ecological benefits around the world, and in particular to food
security and food sovereignty by building resilient food systems (Frison et al., 2006;
Altieri, 2004; Thrupp, 2000; Chappell and LaValle, 2011; Brookfield, 2001; Altieri and
Toledo, 2011). Managing for diversity within agroecosystems can both contribute to
well-balanced, nutritious diets and provide essential ecosystem services that our food

8

Agroecology and agrobiodiversity are distinct disciplines with their respective fields of study and
literature but overlap significantly in approach, principles and values.
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security is dependent upon – pollination, pest management, water regulation, and soil
fertility, among others (Thrupp, 2000; Jackson et al., 2007). The most studied benefit of
agrobiodiversity is the important role of crop genetic diversity as a source of genetic
material for the breeding of crops tolerant and adaptable to an ever-changing
environment (Bellon, 2004; Jackson et al., 2007). While genetic diversity is an essential
asset of agrobiodiversity, further research is needed that documents the wide variety of
assets provided by agrobiodiverse landscapes (Jackson et al., 2007). This paper
examines the relationship between agrobiodiversity and household food security in
coffee landscapes of Chiapas, Mexico, where farmers steward high levels of
agrobiodiversity but also suffer from seasonal hunger.
Achieving food security - defined by the Food and Agriculture Organization
(FAO) as “a situation that exists when all people, at all times, have physical and
economic access to sufficient, safe and nutritious food to meet their dietary needs and
food preferences” (FAO, 2003: 28) - has been the guiding concept to address the issue
of global hunger and poverty since the 1970s. Earlier definitions emphasized the role of
government and public policy in governing macro-level food availability, with less
attention to access. After Sen’s (1981) groundbreaking work demonstrated that food
availability is a limited indicator of food security and that food access - dependent on
entitlements, agency and power - is a stronger determinant of hunger, the FAO
definition shifted to emphasize the issue of access. Today, the FAO’s food security
framework encompasses four main principles: availability, access, utilization and
stability (FAO, 2003). However, policies mainly prioritize the condition of availability,
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targeting increases in productivity and/or food imports, notwithstanding the fact that
availability does not guarantee access and access does not guarantee utilization (Barrett,
2010). Where access is addressed, mainstream policies often privilege economic access
rather than access and control over natural, productive, and socio-political resources,
issues that the concept of food sovereignty9 addresses (Fairbairn, 2011; Wittman,
2011). Policies that value agrobiodiversity can increase farmer access and control over
natural and productive resources, which can lead to improved food security. In order to
steer policy in that direction, more empirical evidence linking agrobiodiversity to food
security is needed.
Agrobiodiverse landscapes are a cornerstone of many peasant livelihoods in the
global south and many traditional diets depend on this agrobiodiversity. Not only is
agrobiodiversity seen as key to food security but, increasingly, research is linking it to
nutrition security (Remans et al., 2011; Jones et al., 2014; Powell et al., 2011; Ickowitz
et al., 2013). Nutrition security goes beyond food security by considering the quality of
diet, health care and hygiene. As diets globally are experiencing a nutrition transition, it
is paramount that we look to how diversity in our diets - dependent on diverse
production systems - can improve overall human health (Koury et al., 2014) and to
further explore how diets link environmental health to human health (Tilman and Clark,
2014). The nutrition transition phenomenon is characterized by a narrowing food base
increasingly composed of high calorie and energy foods (grains, roots) and less so in
micronutrients (fruits, vegetables, leafy greens). The narrowing of the diet produces
Defined as “the right of peoples to healthy and culturally appropriate food produced through ecologically
sound and sustainable methods, and their right to define their own food and agriculture systems.” (Via
Campesina, 2007).
9
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both undernutrition and obesity, which are both significant health problems (Johns and
Sthapit, 2004). Micronutrient deficiencies, also known as hidden hunger, are common
in a transition from diverse diets based on whole foods to diets based on highly
processed foods, and rich in salt, and sugar (Sunderland et al., 2013). Much of the
literature analyzing the relationship between agrobiodiversity and food and nutrition
security has come out of Africa and Asia, leaving a general gap in Latin America. In
particular, little research has been conducted in coffee landscapes.
Smallholder coffee farmers represent the largest sector of an approximate total
of 14 to 25 million coffee farmers globally (Jha et al., 2011). These growers are
embedded in complex and dynamic ecological, social, economic and political realities
that drive management approaches of eco and agroecosystems and livelihood
outcomes, such as food security and food sovereignty (Eakin et al., 2006). In
Mesoamerica, smallholder coffee farmers tend to participate in what Pimbert et al.
(2001) describe as ‘plural economies’, whereby farmers manage their agroecosystems
for both subsistence production, as well as for local and global markets (Eakin et al.,
2006; Jaffee, 2007; Martinez-Torres, 2006; Isakson, 2009). This plural economy is
reflected in the diversity of crops and distinct agroecosystems stewarded by these
farmers. While there is ample research that shows the contributions made by these
diverse coffee systems to biodiversity conservation (Perfecto et al., 1996; Moguel and
Toledo, 1999; Perfecto et al., 2003; Méndez, 2004; Somarriba et al., 2004; Méndez et
al., 2007; Perfecto and Vandermeer, 2008a; Philpott et al., 2008), there has been less
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research examining the contributions of these systems to farmer livelihoods, and in
particular to food security (Mendez et al., 2010).
Studies in the last decade demonstrate that many smallholder coffee farmers in
Mesoamerica suffer annual periods of seasonal hunger (Caswell et al., 2012, Fujisaka,
2007; Mendez et al., 2010; Morris et al., 2013; Bacon et al., 2014). These periods can
range from 1 to 8 months and are the result of a complexity of factors that include:
farmer’s capacity to produce food crops; coffee price volatility and timing of payments;
low yields; high staple food prices; and limited access to support networks, among
others (Caswell et al., 2012; Morris et al., 2013). This paper analyzes the relationship
between agrobiodiversity managed by coffee farmers and their access, availability, and
utilization of food by measuring dietary diversity and months of inadequate food
provisioning (MIAFHP) (Ruel, 2003; Swindale and Bilinsky, 2006).

3.2. Study Site
The study site is located within the Sierra Madre de Chiapas mountain range,
which runs parallel to the Pacific Coast. This mountain range harbors 5 important
biosphere reserves. Our research was conducted with coffee farming households that
live within the buffer zone of one of these biosphere reserves, El Triunfo (Figure 3.2.).
El Triunfo reserve covers 120,000 hectares with approximately 25,000 hectares
designated as core zone and the rest as buffer zone where 12,000 inhabitants live,
mostly coffee farmers (INE, 1999). The reserve harbors a diversity of ecosystem types
including cloud forests, tropical rainforest and pine-oak forests, which host species of
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conservation value, such as the jaguar, quetzal and pavon. Average yearly rainfall is
between 1,000 mm to 4,750 mm, with the latter zones representing the highest rainfall
in the country. Altitudes range from 400 to 2,750 meters above sea level (masl), with
coffee grown between 900 and 1,800 masl. The main land use systems include shadegrown coffee, maize-bean cultivation, and some livestock, with coffee being the sole
source of cash for the majority of households.

Figure 3.2: Map of study site

Our main partner in the region is the coffee cooperative Campesinos Ecologicos
de la Sierra Madre (CESMACH) which consists of over 400 farmer members who live
in 30 communities nestled in the buffer zone of El Triunfo Biosphere Reserve.
CESMACH was founded in 1994 by a group of farmers who participated in an organic
coffee project implemented by the Reserve. The farmers’ formed the cooperative to
eliminate dependence on coyotes (middlemen), provide an alternative to high interest
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rates from loan sharks, and to organize technical assistance for production and
marketing of fair trade and organic coffee. As part of their overall mission, CESMACH
seeks to organize farmer families to develop an alternative path to improved farmer
livelihoods through agroecological production, social justice, and economic viability.
CESMACH is a leading coffee cooperative in both the Sierra Madre and in Chiapas and
is known for standing up for their sovereignty in the face of unequal and top down
approaches (see Campos and Vasquez, 2006 for a description of their relationship with
Starbucks).
Due to the rugged terrain and limited roads, most of the communities are two to
three hours from the coffee cooperative office and warehouse in the town of Jaltenango
(aka Angel Albino Corzo). During the rainy season (June-October) many communities
are periodically inaccessible due to floods and landslides damaging precarious rural
roads. The four municipalities where research was conducted are classified as having
“very high” levels of marginalization (CONAPO, 2011).

3.3. Research Approach and Methodology
Research was guided by a participatory action research (PAR) approach, which
facilitated a leadership role for the cooperative in the design, implementation and
analysis of the research. PAR has its origins in social psychology (Kurt Lewin),
alternative pedagogy (Paolo Freire), participatory development approaches (Robert
Chambers) and radical sociology (Orlando Fals Borda). It emerged as a response to the
traditional top-down approach to research and rural development. PAR is a process that
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involves researchers and other social actors as participants in an integrated process of
research, reflection, and action for the purpose of social change or the resolution of an
identified problem (Bacon et al., 2005). PAR differs from other research approaches in
that it emphasizes the importance and legitimacy of local knowledge and participation
in the identification of problems and solutions; is interactive rather than extractive; and
the researcher is more a facilitator than a leader. PAR was a particularly relevant
approach to our study because food and agriculture are such complex, context-specific
issues. Therefore, in order to begin to understand and analyze the dynamic interactions
between diversity of land management and food, the farmer, and his/her cooperative
need to be key protagonists in the design, implementation and analysis of the data.
Furthermore, their participation ensured their ownership of the process, including the
results, and hence an increased propensity to act on those results.
Household surveys, developed in collaboration with CESMACH, consisted of
open and closed ended questions and were conducted in 2012 with 79 member
households located in 11 communities of the cooperative. These household were
selected based on their participation in a recent agroecology and food security and
sovereignty project implemented by the cooperative. We stratified the sample by
communities that participated in the project and within each community randomly
selected from the pool of households in each community that participated in the project.
Data were collected on a wide range of livelihoods information regarding social,
economic, and natural assets and food security. A second round of household surveys
and plant species inventories were conducted in 2013 with 33 households selected from
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a stratified sample based on level of food insecurity reported in the original survey.
Authors returned in June 2014 to share and analyze data through reflection workshops
and focus groups with cooperative staff and farmer communities. For this paper we
present data on natural assets, including agrobiodiversity, with an emphasis on food
security.
Agrobiodiversity, represented by edible and non-edible plant and animal species
richness and abundance as well as management practices, was surveyed within 4 main
systems: coffee, maize and bean plots, homegardens, and livestock. Diversity of edible
species in these land use systems was documented based on number of distinct edible
plant and animal species, and varieties in the case of maize and beans, reported by
farmers via the household surveys. In addition to household surveys, plant species
inventories were conducted in coffee plots of 33 households. The plots were sampled
by locating the central point of the coffee plots and then delineating a 20 meter x 50
meter sample plot. Within each of these plots the tree species richness and abundance
were surveyed. The edible plant species richness of the understory was also surveyed,
all of which consist of wild foods. All plants identified in the coffee plots were done so
with the help of the farmer and a plant biologist on the team.
Two main food security indicators were measured: Months of Inadequate
Household Food Provisioning (MIAHFP) and the Household Dietary Diversity Score
(HHDS). The MIAHFP measures the availability of food and the HDDS measures both
the access and utilization of food. MIAHFP was developed by the United States
Agency for International Development to measure how many months in a 12 month
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period a household lacks enough food to meet their basic needs. It is a subjective metric
whereby the farmer judges how many months in the year their household feels they
have enough to feed their families with the foods they want. This measurement is
relevant to coffee communities where hunger is experienced seasonally and provides a
baseline understanding of the severity of a household’s situation (Vaitla et al., 2009). In
the communities we studied, these months are called los meses flacos, or the thin
months. This indicator is measured by asking the following two questions: In the past
12 months, were there months in which you did not have enough food to meet your
family’s needs? If yes, which were the months (in the past 12 months) in which you did
not have enough food to meet your family’s needs? These questions were followed by a
series of open ended questions that captured farmers’ perceptions of the definition of
food insecurity including what foods were in low supply during the thin months and
what factors contribute to or mitigate the thin months.
The second food security indicator we measured was the household dietary
diversity score (HDDS), which we adapted from Swindale and Bilinsky (2006). The
HDDS represents the average number of food groups a household consumes in a week
and hence measures relative access to a quality diet. The main food groups are cereals,
roots and tubers, vegetables, fruits, meat/poultry, eggs, fish, legumes/pulses/nuts, dairy,
eggs, oil/fats, sugar/honey. Upon review with the cooperative, we added two food
groups: wild leafy greens because they are an important part of the traditional diet, and
junk food, or comida chatarra, because of its increasing prevalence in communities.

104

Within each food group we also asked what percentage of the food is sourced from
subsistence production versus purchased on the market.
JMP Pro 10 for Microsoft Windows was used to produce statistics based on the
household survey data and the plant inventory data. In order to examine the
relationships between a household’s natural assets and food security we conducted
Spearman correlations, which is similar to a Pearson’s correlation, but used for nonparametric data. We used analysis of variance (ANOVA) to compare means number of
thin months across communities. Percentage shade cover in coffee plots was calculated
using a densiometer.

3.4. Results
3.4.1. Food Security
Number of Thin Months

Figure 3.3: Number of households by number of thin months reported
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Sixty seven percent of households reported being unable to meet their family’s
food needs in the past year. The average number of months per year (MIAHP) was 1.6
(with a range of 0-8 months) (Figure 3.3). Most families experienced shortages between
the months of June and November. This time of scarcity comes after the maize and
bean reserves have been depleted and before the next harvest. It overlaps with an
annual increase in staple food prices, as well as the annual rainy season, which causes
flooding that limits physical access to food. Other factors contributing to seasonal
hunger include low yields, volatile coffee prices and impacts from climate change.
These are all factors typical of seasonal hunger in other parts of the world (Vaitla et al.,
2009).
When we disaggregated the data by community, an ANOVA showed significant
differences in average number of thin months between communities, with a range of 0
to 3.4 months (Figure 3.4). During the reflection workshop, farmers were surprised to
see that the community closest to the city of Jaltenango (community 5), had the highest
number of thin months. However, upon discussion, farmers gave the following
contributing factors: 1) community 5 has less land for basic grain production, and 2)
even though they have easier physical access to available food, they don’t have enough
cash to purchase the food.

106

Figure 3.4: Number of thin months by community

Dietary Diversity
Sugar, cereals (mainly tortillas), legumes (mainly black beans), and oil were the
food groups with the highest rate of consumption per week, with a range of 5.4-7 days.
Food groups eaten on average less than 3 days per week were eggs, wild leafy greens,
vegetables, fruits, roots and tubers, meat and dairy. Although there were families who
ate these food groups more than 3 days per week, on average diets are lacking in these
important food groups. The average household is consuming 6.5 food groups in a week,
represented by the mean dietary diversity score, with a range of 4-7.7.

Table 3.1: Household dietary diversity and % food produced versus
purchased

Grains/cereals
Coffee, tea
Sugar, honey

Mean # days/week
7
7
7
107

% produced on
farm

% purchased
55
45
76
9
6
94

Pulses, legumes, nuts
Oils, fats
Eggs
Wild leafy greens
Vegetables
Fruits
Roots and tubers
Meat, poultry
Junk food
Fish
Milk and milk products
Mean dietary diversity
score*
Mean % produced versus
purchased
Mean % excluding oils,
sugar, coffee and junk
food
*does not include junk food

6.2
5.4
2.7
2.2
2.2
2
1.3
1
1
0.8
0.8

57
0
50
79
45
38
43
22
Na
15
1

43
100
50
21
54
59
57
78
Na
85
99

6.5

Na

Na

na

37

61

na

45

55

On average, households were producing 37% of foods consumed and
purchasing 61%. When we exclude those foods that either cannot be produced or are of
little nutritional value (i.e. oils, sugar, coffee and junk food) the averages change to
45% produced and 55% purchased. Not surprisingly, the highest rate of production are
for those foods that are part of the traditional diet: corn, beans, wild leafy greens,
coffee, eggs, and to a lesser extent fruits and vegetables. Foods that have the highest
rate of purchase are oils and fats, sugar, milk products, fish, and meat. Communities
that are closer to the cities produce a lower percentage of foods consumed by their
households, whereas communities that are more isolated, nestled in the mountains,
produce a higher percentage of their foods. A Spearman’s correlation showed an
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inverse relationship between # of thin months and % of food produced, although not a
strong correlation (rs = -0.25, p=0.18, N=79).

3.4.2 Agrobiodiversity
We collected data on agroecological farm management in three main land use
systems: coffee, basic grains (bean and maize) and homegardens (Table 2). All of the
farmers interviewed manage their land through the ejido land tenure system, a system
of communal land management that was central to the agrarian reform of the Mexican
Revolution. Coffee is the main source of income and livelihood for farmers in our
research site. They are all organic and fair trade certified (except for those who are in
the process of transition to organic). Mean total landholding was 7.7 hectares. Mean
total species richness was 23 and mean total edible species richness was 14 across all
land use systems.

Table 3.2: Agroecological land use characteristics
Coffee (N=79)
% of farmers with coffee
Mean area (ha)
Mean yield (quintales10/ha)
Total # of tree species
Mean # trees/ha
Total # edible plant species
Maize (N=79)
% of farmers with maize
Mean area (ha)

10

100
4.9
8.2
96
226
20
40
1.45

1 quintal=57.5 kg
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Mean yield (T/ha)
Bean (N=79)
% of farmers with beans
Mean area (ha)
Mean yield (T/ha)
Milpa (N=79)
% of farmers with milpa
Mean area (ha)
Mean yield (kg/ha)

1.02
40
0.8
0.66
22
1.5
Maize:
942
Bean:
382

Homegardens (N=33)
% of farmers with homegarden
Mean area (m²)
Mean # edible plant species
Total # of edible plant species
Livestock (N=79)
% of farmers with livestock
Mean (heads)

76
1690
6.8
52
77
15

Coffee
Farmers manage a high level of diversity in their coffee plots, including at least
20 edible species of green leafy plants in the understory and fruit trees. These include
hierbamora (Solanum nigrum), hierba santa (Piper auritum), quishtan (Solanaceae),
chipilin (Crolataria longirostrata), chilillo, tomate de arbol, and pacaya. All
interviewed farmers use one or more of these species in their diets. Because most of
these plants grow wild in the rainy season, which overlaps with the hunger season,
these plants represent an important safety net. Furthermore, many of these species are
high in micronutrients, such as iron, folic acid, and vitamin A, which households get
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very little of from other food sources in their diets. Other edible species grown in coffee
systems include fruit trees such as avocados, oranges, limes, guava and peach.
A high diversity of shade tree species were surveyed. We identified 96 distinct
species in the total area surveyed. The most common species were chalum (Inga
oerstediana), caspirol (Inga punctata), trompillo (Ternstroemia tepezapote) and
huachipilin (Diphysa robinioides). The average degree of shade was 53%, with a wide
range from 24% to 83% shade on some farms. Coffee systems managed in this region
can be classified as ‘rustic’ according to Moguel and Toledo’s (1999) typology,
consisting of highly diverse and complex wild and cultivated plant species distributed
in a multistory system.
We used Spearman’s correlation to analyze the relationship between farm
diversity in coffee plots and our food security indicators. We found an inverse
relationship between total plant abundance in coffee plots, measured by actual number
of individual trees, and the number of thin months (Spearman rs= -0.4, p=0.02). This
was not a function of landholding size because total plant abundance was calculated
based on the same area for each household, 50 x 20 meter plots. Similarly, as species
richness/farm diversity in coffee increased, measured by number of edible and nonedible plant species in sample coffee plots, the number of thin months decreased
(Spearman rs= -0.39, p=0.03). Farmers are also dependent on this biological diversity
in their coffee plots for provisioning services such as firewood, timber, and medicinals.
An increased asset base of this type may be indirectly contributing to a household’s
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increased food security. No significant correlations were found between farm diversity
in coffee plots and dietary diversity.

Basic grains
Maize and bean are the staple foods in these communities. However, 24% of
farmers do not produce any maize or beans. Most of these farmers have transitioned
their maize and bean plots to coffee. Of the 76% who produce maize and beans, only
28% do so in the traditional milpa intercropping system. The milpa system integrates a
diversity of species such as maize, beans and squash. This system has been traditionally
managed through shifting cultivation (swidden agriculture), whereby small areas of
fallow land or forest are cut, burned and planted for several years before returning to a
long fallow/forest period. In our research sites this practice is diminishing because of
regulations around fire management and decreased area available for an increasing
population. Management practices in the basic grain plots incorporate agroecological
techniques such as crop rotation, cover crops, intercropping, live fences, and compost.
Few farmers reported the use of synthetic inputs, with 15% using fertilizers, 15% using
herbicides and 5% using pesticides. Only one farmer used hybrid maize and bean seeds
distributed through the government. The rest of the farmers use criolla or native seed
varieties that are saved from year to year and exchanged within the community.
Farmers named 18 native varieties of maize and 19 of bean used in the 11 communities
we surveyed. In a focus group farmers identified 17 species of wild and cultivated
edible plants harvested from the milpas. Thirty two percent of farmers who produce
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maize produce enough to meet their maize consumption needs for the entire year.
Twenty six percent of farmers who produce beans produce enough to meet their bean
consumption needs for the year.
Spearman correlations found a significant inverse relationship between number
of thin months and total maize yield (kg), total bean yield (kg), and area planted under
bean (ha). As these three numbers go up, the number of thin months comes down
(Spearman rs =-0.21, p=0.07, N=79; rs =-0.29, p=0.01, N=79; rs =-0.3, p=0.02, N=79).
There was also a strong positive correlation between total bean production (kg) and
dietary diversity (Spearman rs =0.2, p=0.09, N=79).

Homegardens
Homegardens were present in 75% of the 33 farms we visited in the second
phase of research. They contained an average of 6.8 species and we documented a total
of 52 different edible species represented by fruit trees, vegetables and herbs. Among
the most common species are avocados, onion, chiles, cilantro, banana, lime, orange,
rue, and tomato. Most annuals are grown during the dry season from October to May
when there is less pest pressure and less rain which limits growth. However, some
households are beginning to experiment with growing annuals during the rainy season,
which is also the hunger season, under hoop houses. Our Spearman’s correlation did
not show any strong correlations between homegarden diversity and food security
indicators (MIAHP and HDDS).
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Livestock
The majority of households have chickens in their homegardens or backyards,
which are used to produce both eggs and meat. As seen in the dietary diversity score,
eggs form an important part of the diet, as a source of protein. Less common are
turkeys and ducks, which are important meats during festivals and holidays. Some
households have horses and donkeys which are used to carry out the coffee harvest, an
essential service that increases efficiency and reduces the burden for the farmers, who
would otherwise have to carry these 50 lb bags on their backs. Horses and donkeys are
often shared in communities. Spearman’s correlations did not find any strong
correlations between livestock diversity and food security indicators.

Table 3.3: Livestock type and quantity
Chickens Turkey
Mean
17
% of 77
farmers

3.6
13

Duck

Cattle

Horse

Donkey

Sheep

9
8

6
6

3
3

1
3

12
1

Fish
pond
1
1

Total Agrobiodiversity in all land use systems
We analyzed how total agrobiodiversity, measured through species richness,
correlated with our food indicators. To do this we measured two overall species
richness indexes. The first represented all the distinct species identified through our
surveys, whether edible or not, in the following systems: coffee, basic grains,
homegardens, and livestock. The Spearman’s correlation showed a strong inverse
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relationship, whereby as species richness increased, number of thin months decreased
(Spearman rs = -0.5, p=0.0048). The second species richness index represented only the
edible species identified in all of the systems. The Spearman’s correlation also showed
a strong inverse relationship whereby as edible species richness increased, the number
of thin months decreased (Spearman rs = -0.38, p=0.03). Although there was no
significant correlation between dietary diversity and farm diversity, there was a strong
correlation between the percentage of household food produced on farm and farm
diversity (Spearman rs=0.3, p=0.04), which demonstrates that households who produce
most of the food they consume also steward higher levels of farm diversity.

3.5. Discussion
3.5.1 Farm diversity and thin months
Total farm diversity was strongly correlated to a decrease in number of thin
months. In coffee plots this correlation was significant for both number of individual
trees and number of plant species. As the total plant abundance in coffee plots and
species richness in coffee plots increased, the number of thin months decreased.
Farmers were dependent on the biological diversity in their coffee plots for other
provisioning services such as firewood, timber, and medicinals. An increased asset base
of this type may indirectly contribute to a household’s increased food security. This
supports other findings that show the indirect contributions of biodiversity to food
security (Sunderland et al., 2013).
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Maize and bean production were significantly correlated with a decrease in
number of thin months. Farmers who produce their own maize and beans fare better in
the seasonal hunger months than do farmers who do not produce maize and beans.
Indeed, farmers who do not produce their own maize and beans reported having a
higher number of thin months. Other studies in coffee communities of Mesoamerica
found a similar trend (Eakin et al. 2006; Jaffee, 2007). Several sources state that
farmers believe that subsistence production, specifically maize and beans, is an
essential livelihood strategy and a buffer to risks (Eakin, 2005; Jaffee, 2007; Ponnette,
2007; Bacon, 2005). Jaffee (2007) found that farmers increased their area under
subsistence production as a response to the coffee crisis. Given that farmers’
livelihoods are dependent upon cash from a volatile coffee market as well as a volatile
basic grain market (Bacon et al., 2014), cultivating basic grains, even if not enough for
the whole year, provided a safety net for household food security.
Although our paper did not specifically address the role of diversity of landraces
of maize and beans on food security, other research has shown the importance of this
diversity for farmer’s livelihoods (Lerner and Eakin 2011, Thrupp, 2000; Olson et al.,
2012). As the center of diversity for maize, Mesoamerican farmers, including coffee
farmers, rely on native varieties of maize and beans for their milpa plots. Varieties are
chosen for a number of reasons including length to maturity, resistance to pests,
tolerance to droughts or floods, taste, color and culinary traits. The high levels of native
maize and bean diversity in this region reflect the long process of co-evolution between
crop varieties and local human populations. Thus, traditional farming systems based on
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high levels of biodiversity, including crop diversity, are an integral part of sociocultural systems. Maintaining these traditional seed systems help maintain autonomy
from agribusiness and can provide a wide range of traits that build resilience and
adaptation to climate change.

3.5.2 Farm diversity and dietary diversity
One determining factor of nutritional quality is the cultural significance and
value placed on certain foods. Mexico has strong and deep cultural ties to food and
culinary tradition. At the same time, consumption of highly processed food and
associated diet-related diseases such as obesity and diabetes are rising at unprecedented
rates (Rivera et al., 2002). According to our surveys, consumption of junk food is still
relatively low at present. However, concerns of a nutrition transition are being
vocalized in the region given the stark national trends11. In fact, CESMACH hosted a
series of workshops addressing the health impacts of junk food and has implemented
projects that promote the cultivation and use of native wild foods like pacaya
(Chamaedorea tepejilote).
Our study identified 20 distinct wild food species, most of which are leafy
greens, but also palm flowers, snails and mushrooms. These foods are important for
overcoming micronutrient malnutrition and mitigating a nutrition transition because
they are high in micronutrients not found in other foods that form a part of the typical
diet in this region. Furthermore, many of these wild foods are non-timber forest

11

Mexico recently surpassed the USA as the number one consumer of soft drinks and has the highest rate
of obesity in the world.
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products (NTFPs) with preferred growing conditions under the shade of a forest
canopy, providing an incentive to conserve forests (Arnold et al., 2001). Consumption
of these foods is so prevalent in our research site that in designing the dietary diversity
questions for the survey, the cooperative insisted that wild foods be considered their
own food group. Indeed, throughout Mexico, these foods, known generally as quelites,
are an important part of the diet, with over 350 species identified across the country
(Mera Ovando et al., 2011; Bye and Linares, 2000). In our study site all households
consumed wild foods regardless of wealth or severity of seasonal hunger, something
that suggests their value as part of the traditional diet.
While farm diversity was correlated with a decrease in number of thin months,
where availability and quantity of food is being measured, we did not find a significant
correlation between farm diversity and dietary diversity, which measures quality of the
diet. This suggests that households may not be using all of the diversity of foods grown
on their farms. It also suggests that other livelihood factors have a stronger influence on
dietary diversity. If households are not making full use of their farm diversity, at a
potential cost to the diversity of their diets, then nutritional education and a revaluing of
the nutritional contributions of this farm diversity could be an important factor to
improve food security (Johns et al., 2013). However, nutritional education should look
to revitalizing and revaluing local traditional cuisines by identifying community
members with the knowledge to support this process. Dietary diversity may not have
been strongly correlated to agrobiodiversity because of the timing of collection of this
data. We collected dietary diversity data in November and December when most
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households are able to meet their food needs and therefore diets across the population
are more similar than during the thin months. Future research should collect food
security data during the seasonal hunger months. Some households in our sample have
very little farm diversity but have sufficient access to cash to provide a diverse diet for
their families. On the other hand, some households have high levels of farm diversity as
well as high dietary diversity. However, there are many confounding factors that lead to
these scenarios not always holding true. These nuances raise the important question of
how farmers balance subsistence production with market based production and what
are the determining factors for a quality diet.

3.5.3 Balancing plural economies for food security
Farmers’ livelihoods in our research site balance subsistence and market
oriented agriculture (semi-subsistent agriculture). Our research shows that, on average,
37% of food consumed by households is produced on-farm. When we omitted sugar,
oils, and coffee, in order to gauge what percentage of the food that has the potential to
be grown in the region is actually grown and consumed, the percentage increased to
45%. Although there was no strong correlation between the percentage of food
produced and food security, it is an important question to continue raising in the many
communities around the world that directly rely on natural resources for their food
security. The relationship between agrobiodiversity and food and nutrition security is
complex, and other livelihood factors as well as larger structural issues are at play.
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Mainstream development policy often promotes increased cash crop production
as a measure to improve food security in subsistent or semi-subsistent rural households
in the global south, but this strategy has had mixed results on food security (Anderman
et al., 2014; Maxwell and Fernando, 1989; Von Braun, 1995). Some studies show that a
transition from this mixed livelihood to one that is more dependent on a cash crop
without the subsistence safety net, can increase vulnerability of households to food
insecurity (Jones et al., 2014; Anderman et al., 2014). There are several key factors that
determine whether or not this transition can improve food security, including: 1)
women’s control over income; 2) ability of local food markets to provide nutritional
and affordable foods; 3) price stability of cash crops sold and of staple crops sought for
purchase. Hoddinott and Haddad (1994) found that when women administer household
income, child nutritional indicators improved. Gender inequality, domestic violence,
and alcoholism are pervasive problems in our study site and directly impact the amount
of money made from coffee sales that goes towards food for the household. When cash
is available to purchase food, physical access can be a challenge due to the isolation of
communities and lack of local markets. When local markets are available, the quality of
the food can be poor, with most products consisting of sodas and snack foods, and no or
very little fresh fruits and vegetables or grains/legumes. The safety net of subsistence
agriculture needs to be valued as an important part of rural farmers’ livelihood
portfolio.
Two important studies in Mesoamerica that look at agrobiodiversity and food
security conducted by Perrault (2005) and Isakson (2009) ask why high levels of
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agrobiodiversity exist even when households have been integrated into local, regional
and global markets for decades. Two important reasons reported were that: 1) On-farm
agrobiodiversity provides a buffer against market volatility and 2) higher diversity can
contribute to for food security in areas with varied ecological conditions. These reasons
are supported by the widely accepted theories from agroecology and livelihoods fields
that more diversified production systems and a more diversified livelihood result in
decreased vulnerability and increased resilience (Ellis, 2000; Scoones, 1998; Amekawa,
2011; Altieri and Toledo, 2011).

3.6. Conclusion
Results from this research contribute to a growing body of evidence that
agrobiodiverse landscapes can contribute to food and nutrition security. The challenge
is to identify context-dependent strategies that support and promote practices that link
biodiversity conservation and rural livelihoods. In identifying these strategies an
important area to examine is how diets link environmental and human health (Tilman
and Clark, 2014). Wild food crops, such as quelites, which often need the shade of the
forest canopy and are high in essential micronutrients, are an example of how diet
choice can be positive for both the environment and human health. Furthermore, wild
foods may offer nutritional resilience in the face of global environmental change
(Powell et al., 2011).
Although edible species richness was not correlated with dietary diversity, it
was strongly correlated with a decrease in number of thin months. This suggests that
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the suite of edible species available on farm are not being used in the household.
Barriers, whether cultural or technical, should be explored further. The lack of
correlation between dietary diversity and agrobiodiversity could also be due to the
timing of the survey. Data for dietary diversity was recorded during the non-seasonal
hunger months when all households reported having enough food to meet their food
needs. Other studies have found a strong correlation between farm diversity and dietary
diversity (Remans et al., 2011; Jones et al., 2014), and it is an important question to
continue raising in the many communities around the world that directly rely on natural
resources for their food security. The relationship between agrobiodiversity and food
and nutrition security is complex and other livelihood factors as well as larger structural
issues are at play.
Maize and bean production was significantly correlated with a reduction in
number of thin months. Just as other studies have found, maize and bean production
serves as a key risk management tool for the inherently tenuous livelihoods of small
coffee farmers in Mesoamerica (Eakin, 2005; Jaffee, 2007; Ponette, 2007; Bacon,
2005). Furthermore, the continued production of maize and beans, despite its lack of
profitability from an economic perspective, has been shown to be linked not only to
risk management and maintenance of a safety net, but also to deep cultural significance
of the production of maize and milpas (Ponette, 2007; Isakson, 2009; Perrault, 2005).
Due to the volatility of the coffee market, the high prices of food, the inadequate
quality of food, and the limited availability and access (economic and physical) to food
produced inside or outside the communities, strategies that strengthen local food
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systems are essential to improving livelihoods. These strategies may include improved
access to productive resources, in particular native seed varieties, and improving
overall agroecological management of the different land use systems, including basic
grains, wild foods, and homegarden production. Since low dietary diversity can
contribute to macro and micro nutrient deficiencies, diversity of food production and
participatory nutritional education are also key. The potential for high levels of
agrobiodiversity and food security to coexist will also be affected by the existence of
supportive policies and development interventions that enable farmers to maintain the
socio-cultural processes that support the production of agrobiodiversity. In the context
of coffee farmers in Mesoamerica, there is reason to be optimistic. Despite market
integration, which often leads to decreases in farm diversity, many farmers in this
region continue to manage agrobiodiverse farms as a part of their socio-cultural
structures and values. Farmer movements in the region, such as Via Campesina and
their member organizations, as part of their platform for food sovereignty, are
advocating for a system that integrates nature’s rights and human rights for a more
ecologically resilient, socially just and economically fair agrifood system. Academics
and policy makers need to move beyond the single, silver bullet solutions towards
holistic systems-based approaches that also value the multiple benefits of
agrobiodiversity. Strategic alliances between different actors – farmers, government,
academics, non-government organizations – can help produce evidence-based and
context-specific approaches that influence policies in order to promote agroecology and
food sovereignty for sustainable livelihoods and food and nutrition security.
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CHAPTER 4: BUILDING LIVELIHOOD RESILIENCE THROUGH
AGROECOLOGY AND FOOD SOVEREIGNTY: A CASE STUDY FROM
CHIAPAS, MEXICO

4.1. Introduction

Coffee is one of the world’s most valuable legally traded commodity, second only
to petroleum (ICO, 2014). Smallholder coffee farmers represent the largest sector of an
approximate total of 14 to 25 million coffee farmers globally (Jha et al., 2011). These
growers are embedded in complex and dynamic ecological, social, economic and political
realities that drive management approaches of eco and agroecosystems and livelihood
outcomes, such as food security and food sovereignty (Eakin et al., 2006). In
Mesoamerica, smallholder coffee farmers tend to participate in what Pimbert et al. (2001)
describe as ‘plural economies’, whereby farmers manage their agroecosystems for both
subsistence production, as well as for local and global markets (Eakin et al., 2006; Jaffee,
2007; Martinez-Torres, 2006; Isakson, 2009). This plural economy is reflected in the
diversity of crops and distinct agroecosystems stewarded by these farmers. While there is
ample research that shows the contributions made by these diverse coffee systems to
biodiversity conservation (Perfecto et al., 1996; Moguel and Toledo, 1999; Perfecto et
al., 2003; Méndez, 2004; Somarriba et al., 2004; Méndez et al., 2007; Perfecto and
Vandermeer, 2008; Philpott et al., 2008), there has been less research examining the
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contributions of these systems to farmer livelihoods, and in particular to food security
(Mendez et al., 2010; Bacon et al., 2014; Morris et al., 2013; Caswell et al., 2012).
Studies in the last decade demonstrate that many smallholder coffee farmers in
Mesoamerica suffer annual periods of seasonal hunger (Caswell et al., 2012, Fujisaka,
2007; Mendez et al., 2010; Morris et al., 2013; Bacon et al., 2014). These periods can
range from 1 to 8 months and are the result of a complexity of factors that include:
farmer’s capacity to produce food crops; coffee price volatility and timing of payments;
low yields; high staple food prices; and limited access to support networks, among others
(Caswell et al., 2012; Morris et al., 2013). This paper builds on this rich literature by
exploring many of the same issues with a coffee cooperative in Chiapas, Mexico and
expanding into a deeper analysis of the relative vulnerability and resilience of households
to the root and proximate causes of seasonal hunger. We begin with a literature review of
the main concepts that guide our research – livelihoods, agroecology and food
sovereignty. We then situate the research in Chiapas, Mexico and present our research
methods. The fourth section presents results of our study and is followed by a discussion
of what our results show are important factors limiting or contributing to seasonal hunger
in our research site. We conclude with policy recommendations that can contribute to
building resilience to the root and proximate causes of seasonal hunger.

4.2. Livelihoods and Agroecology
The concept of a livelihoods framework evolved in the early 1990s out of a need
to understand, from a multidisciplinary perspective, the different ways in which people
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make a living in order to better guide development interventions that would alleviate
poverty and improve livelihoods (Chambers and Conway, 1992; Scoones, 1998;
Bebbington, 1999; Ellis, 2000). It also represented a practical critique to the incomebased definitions of poverty. The livelihoods framework is both an analytical tool as well
as a prescriptive or normative one. As an analytical tool it aims to contextually
understand the complexities of rural livelihoods. As a prescriptive tool it veers away from
the conventional single-sector focused development strategies, usually biased towards
economics and income, and recognizes the need for integrated sustainable development
approaches.
Of the many livelihoods frameworks in the literature, we found the framework
developed by Ellis (2000) to be the easiest to operationalize for our empirical analysis.
The framework follows the following logic. A household’s relative access to natural,
physical, human, economic and social assets is shaped by social relations, institutions and
organizations. The acquisition, building and maintenance of these assets is done so in the
context of trends such as population changes, migration, commodity prices, and national
and global policy and economic trends, and in the context of shocks such as hurricanes,
droughts, pests, disease (human and agricultural) and war. This dialectical process
produces unique livelihood strategies that are composed of natural resource based and
non-natural resource based activities which then effects a diversity of livelihood
outcomes.
Conducting research that encompasses the whole framework is challenging, thus
we focused our approach to analysis of what combination of household assets creates
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what type of livelihood strategies and how do these affect the livelihood outcome of food
security. We use the household as the main unit of analysis. In answering our main
research question – What livelihood factors limit or contribute to seasonal hunger in
coffee communities? – it was important to look at the issue of vulnerability and resilience
to root and proximate causes of seasonal hunger.
The concept of vulnerability is used in a wide variety of disciplines, but for our
case the three most relevant bodies of literature come from disaster studies, food security
studies, and livelihoods studies. Dilley and Boudreau (2001) analyze the confounding of
terms, such as vulnerability, risks and hazards, in these three bodies of literature and
emphasize the importance of knowing what you are measuring vulnerability to. In the
disaster literature the following relationship is commonly used: r=f(h,v), where risk is a
function of the relationship between hazard and vulnerability. The risk of a specified
negative outcome is a function of the relationship between the exogenous or endogenous
hazard to which an individual, household, or community is exposed and their relative
vulnerability to cope and adapt to that hazard. When the hazard is a natural disaster, there
is little that can be done to reduce the actual hazard and so attention is focused on
mitigating vulnerability. Whereas, when a hazard is political or economic in nature, such
as is often the case with food insecurity, the hazard itself can be addressed through policy
changes as well as the vulnerability of the individual, household or community through a
variety of adaptation and resilience building strategies.
In comparison to the disaster literature, the food security literature frames
vulnerability in relation to a food insecurity outcome, i.e. seasonal hunger, malnutrition,
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famine, instead of to the causal factors of food insecurity (Chambers, 1989; Swift, 1990).
In the livelihood literature, vulnerability is placed on a continuum with resilience so that
a livelihoods is sustainable depending on its relative vulnerability or resilience to shocks,
stresses and trends. The degree of vulnerability or resilience of a household depends on a
complexity of factors including how unique livelihood portfolios enhance or not the
ability to cope and adapt to endogenous and exogenous socio-ecological shocks, stresses
and trends.
A shock refers to a sudden, unpredictable and severe impact (Chambers and
Conway 1992). In our research site, common shocks include hurricanes, pest and disease
outbreaks (currently manifested by the leaf rust epidemic devastating Mesoamerican
coffee regions), family illness or death, and severe drop in coffee prices as occurred in
2000-2001. Stresses refer to the pressures which are continuous, cumulative and
predictable (Chambers and Conway 1992). Seasonality is an example of a stress that is
common in our research site and is the result of a confluence of factors that impact
seasonal hunger. Trends, also referred to as conditions, refer to larger, longer term socioeconomic pressures such as price volatility inherent in commodity markets such as coffee
and entrenched gender inequality. Macro policies that do not favor small farmers are also
a trend that farmers are vulnerable to. Examples of this include structural adjustment
programs of the 1980s which deregulated policies that protected small farmers, the North
American Free Trade Agreement which resulted in a mass exodus of farmers from rural
Mexico who could not compete with drop in maize prices caused by “dumping” of maize
from the United States. And in the case of coffee, the dismantling of the International
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Coffee Agreement in 1989 which provided price and quota controls on the global market
ensuring a regulated balance of supply and demand.
In response to these various shocks, trends and stresses coffee communities cope
and adapt in a variety of ways. Long term adaptation strategies include joining a farmer
cooperative in order to have market security, have access to technical assistance, access
to credits and loans, and access to rural development projects. Certification has also been
a long term adaptation strategy, although they are not the silver bullet that many hoped it
would be, in large part due to the structural causes of livelihood vulnerability that
certification does not address (Bacon et al. 2008; Mendez et al. 2010). The sustainable
livelihoods framework sees livelihood diversification as an important strategy towards
building sustainability and resilience (Scoones 1998). However the emphasis is on
diversification through off farm income generation and not through on farm
agroecological diversification for both subsistence and new markets (Amekawa 2011).
Amekawa (2011) proposes that the concept of agroecology can complement this gap in
the sustainable livelihoods framework.
Agroecology, as a practice that seeks to mimic ecological structures and functions
in agricultural landscapes in order to maximize provisioning, regulating, supporting and
cultural services for a sustainable agriculture and livelihood, is a practice that has been
implemented amongst many traditional farming systems since the beginning of
agriculture (Altieri, 2002; Altieri, 2004). As an analytical and normative concept,
agroecology emerged as a response to the negative environmental, social and economic
externalities of the agro-industrial system (Rosset and Altieri, 1997; Vandermeer, 2010).
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Agroecology as a science has been defined as “the application of ecological concepts and
principles to the design and management of sustainable agroecosystems” (Gliessman,
1998: 13). The concept of agroecology has since evolved from its strong roots in ecology
at the farm level to a recent, more holistic definition proposed by Francis et al.
(2003:100) as the “ecology of food systems, encompassing ecological, social and
economic dimensions.” A food system, as defined by Pimbert (2001:4), “comprises the
set of activities and relationships that interact to determine what and how much, by what
method and for whom, food is produced, processed, distributed and consumed.” This
evolution takes the field beyond a technological approach, to one that actively pursues
sustainability in agriculture and food systems using a systems-based, transdisciplinary,
participatory and action-oriented approach (Gliessman, 2007, Mendez et al., 2013). As a
concept that is not only an analytical one, but a normative and prescriptive one,
agroecology is not just a science but also a practice and a movement (Wezel et al., 2009).
Agroecologists see the relocalization and revitalization of agrifood systems as an
important strategy to increase resilience to the current local and global environmental
changes such as climate change, an inability of current global food system to meet global
food needs, biodiversity loss, and commodity market volatility (Eakin et al., 2006;
Hauserman et al., 2008; Amekawa, 2011; Altieri and Toledo, 2011). Agroecology is also
argued to be a key strategy for overcoming poverty and hunger and in achieving food
sovereignty (Altieri and Toledo 2011; Altieri 2012; Holt-Gimenez and Altieri 2013;
Rosset and Martines-Torres 2012; de Schutter 2010). Agroecology and food sovereignty
offer strategies that build social and ecological resilience by increasing diversity on farm,
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relocalizing food systems so as to decrease dependence on food imports and food price
volatility, and emphasize building social capital through farmer to farmer learning and
work exchanges.
Diversification is an important agroecological strategy to reduce economic and
environmental vulnerability and mediate risks, as well as manage ecological diversity
(Amekawa, 2011). In addition to our larger questions of what livelihood factors
contribute to or limit seasonal hunger, we also ask whether or not a livelihood strategy
that follows agroecological principles results in improved food security. We measure
agroecology in this case by measuring land use and species diversity. Figure 4.1 depicts
the conceptual framework that guides our analysis.

Assets

Strategies

Outcomes

Vulnerability

Resilience

Figure 4.1: Livelihood framework

138

4.3. Study Site
The study site is located within the Sierra Madre de Chiapas mountain range
which runs parallel to the Pacific Coast. This mountain range harbors 5 important
biosphere reserves. Our research was conducted with coffee farming households that live
within the buffer zone of one of these biosphere reserves, El Triunfo (Figure 4.2). El
Triunfo reserve covers 120,000 hectares with approximately 25,000 hectares designated
as core zone and the rest as buffer zone where 12,000 inhabitants live, mostly coffee
farmers (INE, 1999). The reserve harbors a diversity of ecosystem types including cloud
forests, tropical rainforest and pine-oak forests, which host species of conservation value,
such as the jaguar, quetzal and pavon. Average yearly rainfall is between 1,000 mm to
4,750 mm with the latter zones representing the highest rainfall in the country. Altitudes
range from 400 to 2,750 meters above sea level (masl), with coffee grown between 900
and 1,800 masl. The main land use systems include shade-grown coffee, maize-bean
cultivation, and some livestock, with coffee being the sole source of cash for the majority
of households.

Figure 4.2: Map of study site
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Our main partner in the region is the coffee cooperative Campesinos Ecologicos
de la Sierra Madre (CESMACH) which consists of over 400 farmer members who live in
30 communities nestled in the buffer zone of El Triunfo Biosphere Reserve. CESMACH
was founded in 1994 by a group of farmers who participated in an organic coffee project
implemented by the Reserve. The farmers’ formed the cooperative to eliminate
dependence on coyotes (middlemen), provide an alternative to high interest rates from
loan sharks, and to organize technical assistance for production and marketing of fair
trade and organic coffee. As part of their overall mission, CESMACH seeks to organize
farmer families to develop an alternative path to improved farmer livelihoods through
agroecological production, social justice, and economic viability. CESMACH is a leading
coffee cooperative in both the Sierra Madre and in Chiapas and is known for standing up
for their sovereignty in the face of unequal and top down approaches (see Campos and
Vasquez, 2006 for a description of relationship with Starbucks).
Due to the rugged terrain and limited roads, most of the communities are two to
three hours from the coffee cooperative office and warehouse in the town of Jaltenango
(aka Angel Albino Corzo). During the rainy season (June-October) many communities
are periodically inaccessible due to floods and landslides damaging precarious rural
roads. The four municipalities where research was conducted are classified as having
“very high” levels of marginalization (CONAPO, 2011).
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4.4. Methods
Field data were collected between August 2011 and June 2013 with extended
fieldwork in Chiapas between October 2012 and June 2013. We used a mixed methods
approach, which included the collection of quantitative and qualitative data through focus
groups, household surveys, semi-structured interviews, informal interviews, and
participant observation. Household surveys were conducted with 79 households in 11
communities. Later, a stratified sample of 31 households from these 79 were surveyed
again to collect more in-depth data on food and agriculture, including collection of
biophysical data in coffee plots, basic grain plots and homegardens. Interviews were also
conducted with farmer cooperative staff and NGO representatives. Information obtained
from different methods was triangulated to better assess validity.
Household surveys focused on understanding the diverse livelihood portfolios
managed by households, with an emphasis on assets and food security outcomes as
represented in the following variables:



Natural: area and yields for all land use systems which in our sample included
coffee as well as basic grain plots (maize and bean), livestock, and homegardens



Economic: coffee income, credits and loans, remittances, government support
programs, balance of subsistence and market



Human: education, age, # household members, female headed households
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Social: community and cooperative networks measured through # years as
cooperative member, perceptions of cooperative, participation in community
associations, frequency of community work, participation in barter systems



Food security: months of inadequate household food provisioning, dietary
diversity index and subjective perceptions

Two main food security indicators were measured: Months of Inadequate
Household Food Provisioning (MIAHFP) and the Household Dietary Diversity Score
(HHDS). The MIAHFP measures the availability of food and the HDDS measures both
the access and utilization of food. MIAHFP was developed by the United States Agency
for International Development to measure how many months in a 12 month period a
household lacks enough food to meet their basic needs. It is a subjective metric whereby
the farmer judges how many months in the year their household feels they have enough
to feed their families with the foods they want. This measurement is relevant to coffee
communities where hunger is experienced seasonally and provides a baseline
understanding of the severity of a household’s situation (Vaitla et al., 2009). In the
communities we studied these months are called los meses flacos, or the thin months.
This indicator is measured by asking the following two questions: In the past 12 months,
were there months in which you did not have enough food to meet your family’s needs? If
yes, which were the months (in the past 12 months) in which you did not have enough
food to meet your family’s needs? These questions were followed by a series of open
ended questions that captured farmers’ perceptions of the definition of food insecurity
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including what foods were in low supply during the thin months and what factors
contribute to or mitigate the thin months.
The second food security indicator we measured was the household dietary
diversity score (HDDS), which we adapted from Swindale and Bilinsky (2006). The
HDDS represents the average number of food groups a household consumes in a week
and hence measures relative access to a quality diet. The main food groups are cereals,
roots and tubers, vegetables, fruits, meat/poultry, eggs, fish, legumes/pulses/nuts, dairy,
eggs, oil/fats, sugar/honey. Upon review with the cooperative, we added two food groups:
wild leafy greens because it is an important part of the traditional diet, and junk food, or
comida chatarra, because of its increasing prevalence in communities. Within each food
group we also asked what percentage of the food is sourced from subsistence production
versus purchased on the market.
In order to understand the different types of household livelihood strategies that
exist in our sample we conducted a qualitative typology building exercise using size of
landholding, land use diversity and income diversity as variables to group the households.
We chose these variables because they are identified in the livelihood literature as
important factors in determining relative vulnerability or resilience. Also, land size is the
variable used by our partner cooperative to group their farmer members.
Land use diversity was measured based on number of distinct land use systems
managed by a household with a range of 1-7. Income diversity was measured based on
the number of sources of income a household reported with a range of 1-3. The ANOVA
results show that the typologies created are robust (Table 4.1). We will use these
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typologies to analyze the relationship between livelihood portfolios and food security
outcomes which in turn provide information about the relative vulnerability of certain
livelihood strategies. In addition, we analyze the relationship between distinct livelihood
assets and food security outcomes across the population. Finally, we analyze the
relationships between different assets using Spearman correlations, as Reardon et al.
(2001) highlight the importance of understanding the synergies among assets.

4.5. Results
4.5.1. Livelihood Typologies
Our typology exercise produced 4 distinct livelihood strategies:
 Small-scale specialized livelihood (SSL) (n=11): small area ranging from 2-6 ha
in size; high dependence on income from coffee and at most one other land use
system managed.
 Small-scale diversified livelihood (SDL) (n=29): small area ranging from 2-6 ha
in size; dependence on coffee for income, but manage a number of other crops
that contribute to subsistence; may have one or two other sources of income.
 Large-scale specialized livelihood (LSL) (n=6): large area ranging from 6.1-24
ha in size; high dependence on income from coffee and at most one other land
use system managed.
 Large-scale diversified livelihood (LDL) (n=33): large area ranging from 6.1-24
ha in size; dependence on coffee for income, but manage a number of other
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crops that contribute to subsistence; may have one or two other sources of
income.

Table 4.1 shows the differences between the typologies based on the variables we
used to group them. The ANOVA showed a significant difference between total size of
landholding and land use diversity between the typologies. There was no significant
difference between the typologies for the # of sources of income. This is likely due to the
fact that over the whole sample population there is little difference in the # of sources of
income.
Table 4.1: ANOVA results for selected indicators across typologies

Total Ha***
Land Use Diversity***
SSL
4.5
1.6
SDL
4.4
3.5
LSL
14.9
1.7
LDL
11
3.8
Total
7.9
3.2
***Difference is significant at the p<0.001

# sources of income
1.2
1.3
1
1.3
1.3

4.5.2 Human Assets
The average age of the head of the household in our sample was 43.7, with only 6
households of the 79 headed by single female. The average household size was of 5.9
members. The average education level for the head of the household was no higher than
primary education. However, the average for the younger generation within the
household was high school level with some migrating to nearby cities to attend technical
schools. Migration levels were very low with no family reporting a family member that
was away from the village for work. However, more than 50% of households reported
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having had a family member migrate in the past. Census data for Chiapas showed that
remittances and migration dropped between 2012 and 2013, representing the year this
study was conducted (Ley de Ingresos Chiapas, 2014). When asked why they had
returned, many reported that they had been deported, while others expressed a
dissatisfaction with the quality of life in the US and a desire to move back and continue
to work as a farmer. However, more recently, with the leaf rust epidemic that is
devastating the coffee crop in the region since 2013, migration rates are up again. Our
data shows that older farmers have significantly lower levels of education (Spearman rs=
-0.4, p=0.0001). Female headed households tend to be smaller in size and females have
lower levels of education (Spearman rs= -0.2, p=0.01; Spearman rs=-0.4, p=0.05).
ANOVA analysis did not show any significant differences between the livelihood
typologies for variables that measured human assets. However, half of the female headed
households fell into the small-scale specialized livelihood strategy and the other half in
the small-scale diversified livelihood strategy.

4.5.3 Social Assets
The social assets explored in this research were relationship with cooperative and
participation in community associations and barter systems. Farmers in our sample have
been members of the cooperative for an average of 7.6 years, with a range of 1-18 years.
ANOVA analysis did not show any significant difference in number of years as a
member between typologies. We asked farmers why they had become members of the
cooperative and what benefits they receive. The four most common answers were access
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to secure markets for a better price, access to low interest credit, access to development
projects to improve coffee production and livelihoods, and access to information and
technical assistance.
In many parts of Mexico a pre-Hispanic bartering system called trueque is an
integral part of community relations. CESMACH staff had reported that the practice of
trueque has eroded over the years. We asked farmers if they practiced trueque, how often
and for what. Forty two percent of farmers reported regularly practicing trueque. The
most common form of trueque was trading labor for work in coffee and basic grain plots.
This usually took place for high labor demand activities such as planting, weeding,
pruning and harvest. ANOVA’s conducted between typologies showed no significant
difference between groups with regard to whether trueque was practiced or not.
All the communities we surveyed are organized by the ejido system, which is a
landholding peasant community or the land owned collectively by the members of such a
community. An ejido, according to Mexican legislation, is a legal entity of the social
interest sector, and its jurisdiction is in the hands of Mexican born peasants. Its holdings
consist of the ejidal plots, i.e., individual farming plots, the school plots, the ejidal urban
zones, the houses and annexes to each plot, and any water resources and forest areas
associated with the community. Two basic kinds of ejidos exist: the individual ejido, in
which land tenure and ownership are legally vested in a community but cropland is
allocated by plots (parcelas) on a semi-permanent basis among the individual ejidatarios
(ejido members); and the collective ejido, in which land resources are pooled for
collectively organized production. The ejidos in our sample are of the individual kind. An
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ejido is governed by an assembly that is comprised of ejido members in very much the
same way the coffee cooperatives of the region are structured. Members of an ejido are
required to fulfill communal work duties including what is called tequio. Tequio is very
similar to trueque except that it is formally organized by the ejido instead of informally
by individuals. Tequio communal work usually comprises fixing roads, clearing brush
along roads, removing garbage from public spaces in the community, and maintaining
walking trails to fields. All farmers interviewed participate in tequio work but at varying
rates with some reporting working once per week and others only a few times per year.

4.5.4 Economic Assets
We measured the following variables as economic assets: coffee income, credits
and loans, remittances, government support programs, and balance of subsistence and
market measured by % of food produced on farm for household consumption.

Table 4.2: ANOVA results comparing economic assets across typologies

SSL
Annual Coffee Income (USD)** 7,234
# sources of income
1.2
% food produced**
29
**Difference is significant at the p<0.05

SDL
7,424
1.3
36

LSL
13,409
1
26

LDL
10,830
1.3
41

Total
10,220
1.3
37

The average gross income per household from the sale of coffee in our sample
was 10,220 USD12. The ANOVA showed a significant difference between livelihood
types with the large-scale specialized livelihood type having the highest level of income,
12

Exchange rate of 1 MXN=0.07543 USD at time of research
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which is likely mainly a function of larger landholding. As mentioned earlier, there was
no significant difference between livelihood types for # of sources of income. The range
of # of sources of income is from 1-3. A large majority of farmers, 72%, reported coffee
as their only source of income. Non-coffee sources of income mostly come from off-farm
sources such as managing a small store, working in carpentry, or working as a domestic
laborer in nearby towns.
The percentage of food consumed by the household that is produced on farm
significantly differed across typologies. Households that fall into the large diversified
livelihood typology produced the largest share of household food needs at 41%, followed
by the small diversified typology at 36%, followed by the two specialized typologies at
less than 30%. The diversified livelihoods households spend less of their income on food,
but may have higher labor demands for tending to subsistence production.
Other sources of income include support from government programs with the
most significant in our research site being Oportunidades, a subsidy program for mothers
and children. Seventy nine percent of households participate in this program and receive
on average 420 USD per year, but this varies depending on how many children are in the
household. All farmers reported receiving credit from the cooperative at an average rate
of 900 USD per year. Some farmers take loans from local loan sharks but at very high
interest rates. As mentioned earlier, remittances do not contribute much to the economic
assets of our sample households.
All farmers interviewed hire farm labor seasonally with all workers coming as
migrant farmworkers from Guatemala. On average, these seasonal laborers are hired for 4
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weeks with a range of 1-12 weeks depending on the size of the coffee farm. On average 6
workers are hired for the season to support the farming family with weeding, pruning and
harvest.
We asked farmers their perception of the balance between their earnings and their
expenses. Sixty five percent reported earning less than they spent. Twenty nine reported
earning the same as they spent and nine percent reported earning much less than what
they spent. No one reported earning more than what they spent.

4.5.5 Natural Assets
All farmers surveyed live within the buffer zone of a protected area and hence are
surrounded by a high level of biodiversity. However, the access and stewardship of
diversity on farm varies from household to household (see Chapter 3 of this dissertation
for in-depth data on natural assets). Our typology depicts some of this variation. All of
the 5 main variables measured to represent natural assets show statistically significant
differences between livelihood types (Table 4.3).

Table 4.3: ANOVA results comparing natural assets across typologies

SSL
SDL
LSL
LDL
Total
Total Ha***
4.5
4.4
14.9
11
7.9
Coffee Ha***
3.77
3.49
6.85
6.23
5
Heads of Livestock**
5.8
11.7
7.5
21.5
14.8
Maize Ha**
0.17
0.52
0
1.58
1.2
Bean Ha**
0
0.23
0
0.82
0.4
Land Use Diversity***
1.6
3.5
1.7
3.8
3.2
**Difference is significant at the p<0.05; ***Difference is significant at the p<0.001
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Not surprisingly, the two larger livelihood types have significantly more land
assets than the smaller typologies. And this is reflected in the number of hectares for
coffee as well. But this does not follow the same trend for heads of livestock, maize and
beans. The differences amongst these variables across typologies is influenced more by
whether the strategy is a specialized livelihood or a diversified livelihood with SDL and
LDL having higher heads of livestock, maize hectares and bean hectares. The same trend
follows for the land use diversity variable. There were no significant differences across
typologies for yield of coffee, maize or beans suggesting that yield is not influenced by
landholding size or degree of diversification of livelihood.
We also identified number of varieties of maize and beans used by households in
order to gauge seed diversity and accompanying traits of each variety. We found a high
level of native varieties of maize and bean used with 18 varieties of maize and 19 of bean
identified by farmers. A Spearman’s correlation showed that the number of varieties of
maize and bean had a significant positive correlation with number of hectares planted
under maize and bean (Spearman rs=0.7, p=0.0001; Spearman rs=0.6, p=0.0008). This
suggests that farmers who have more area planted under basic grains have more varietal
diversity.

4.5.6 Relationships between assets
In this section we present significant relationships between different livelihood
assets that provide additional insight into the functioning of livelihood attributes. There
were several notable relationships between human assets and natural assets. Female
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headed households have significantly less area under maize and beans and have overall
less land use diversity (Spearman rs=-0.3, p=0.03; Spearman rs=-0.4, p=0.03; Spearman
rs=-0.4, p=0.02). The number of varieties of maize and bean used was significantly
positively correlated with number of household members, age of farmer and negatively
correlated with education (Spearman rs=0.3, p=0.05; rs=0.4, p=0.01; rs=-0.4, p=0.04).
Similarly, as number of household members increases so does overall species richness
(Spearman rs=0.4, p=0.01). There was no significant relationship between number of
household members and income.
In terms of relationships between economic assets and other assets our data shows
that farmers with higher levels of education have significantly higher number of sources
of income (Spearman rs=0.2, p=0.03). Also, farmers who have been associated with the
cooperative for more years have a higher number of sources of income (Spearman rs=0.1,
p=0.08). Farmers who produce a higher percentage of their own food have significantly
higher levels of farm diversity (Spearman rs=0.3, p=0.04).

4.5.7 Food Security Outcomes and Relationship with Typologies and Assets
The two main food security indicators used for this study are number of months of
inadequate food provisioning in a 12 month period, or number of thin months, and
household dietary diversity. ANOVA’s comparing these numbers across typologies did
not show a significant difference for dietary diversity but did for number of thin months
(p<0.05) (Figure 4.3). Mean number of thin months for each typology were as follows:
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SSL had the highest with 3.8 months, followed by LDL with 1.8, SDL with 1.7, and LSL
with 1.

Figure 4.3: ANOVA for thin months across livelihood typologies

Across the whole sample population 67% of households reported not having
sufficient food to feed their families at some point during the previous 12 month period.
The average number of thin months was 1.6 with a range of 0-8. When we disaggregated
the data by the 11 sample communities there were significant difference in the average
number of thin months by community with a range of 0-3.4 months (p=0.001) (Figure
4.4).
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Figure 4.4: Number of thin months by community

When we presented this table to the farmers during the reflection workshop, many
of them were surprised at first to see that the community closest to the city of Jaltenango
(Community 5), had high numbers of hunger months, since physical access to food is
easier. However, upon discussion farmers gave the following two reasons: 1) Community
5 has less land for basic grain production, and 2) even though they are closer to places
where food is available, they don’t have enough cash to purchase the food. Community 4,
also had a high number of months, and in analyzing with farmers we identified similar
issues to community 5. Community 4 had been relocated to Jaltenango as part of a
government program called Rural Cities where they are given a small concrete house
with no land in the city. With few jobs, and with their subsistence plots too far to manage,
they reported an increase in number of thin months. The following three quotes from
women from community 4 are telling:
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“Life is harder in Rural City because we can no longer go into our coffee plots to
harvest wild foods like pacaya, chipilin and hierba mora”
“Life is more difficult because we have to buy more of our food and food prices
have gone up and we do not have a reliable income”
“We do not have access to credit in the local bodegas because we don’t have the
social relationship that we did in our village”

In further support of these hypotheses we discussed factors that might contribute
to zero months of food shortages, and farmers believed that community 6 reported 0
months because farmers in that community have larger parcels of land and have greater
access to off-farm employment.
We conducted Spearman correlations across the sample population to see what
relationships exist between food security variables and livelihood assets. We found that
dietary diversity increases as number of sources of income increases, suggesting that
livelihood diversification improved food security (Spearman rs=0.4, p=0.01). Dietary
diversity decreases as number of household members increases, suggesting the challenge
of adequately feeding large families (Spearman rs=-0.2, p=0.01). We also found that
number of thin months decreases as overall farm diversity increases measured by number
of distinct edible plant and animal species in homegardens, basic grain plots, livestock
and coffee plots (Spearman rs= -0.39, p=0.03). The number of individual trees in coffee
plots (edible and non-edible) increases the number of thin months decreases, suggesting
the indirect benefits of agrobiodiversity (Spearman rs= -0.4, p=0.02).
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4.5.8. Farmers perceptions of causes, coping strategies and solutions to seasonal
hunger

Farmers’ perceptions of the causes and possible solutions to food insecurity are
presented in Table 4.3. The table also lists the coping strategies farmer’s use during the
months of hunger, which helps understand the severity of the issue. Causes of seasonal
hunger are understood as a mixture of dependence on coffee (i.e. lack of livelihood
diversity) and broader, structural issues like high food prices, instability of international
coffee prices and climate change.

As expected, the proposed solutions focus on

diversification of livelihoods and improving financial assets (i.e. access to credit,
financial management, etc.). In terms of coping strategies, for some families seasonal
hunger is severe enough to result in skipping meals, and cyclical financial problems that
result in families seeking alternatives that further add to a household’s economic
vulnerability (i.e. taking out high interest loans, selling animals, etc.).

Table 4.3: Farmers’ perceptions of seasonal hunger

Causes
High dependence on coffee

High food prices, especially
in rainy season
Low yields due to climate
change
Not enough land
Lack of diversity in
production systems

Coping Strategies
Loans and credits to
purchase food (from
cooperative, family or
store)
Reduce diversity of diet,
eat less
Skip meals

Solutions
Diversify production
systems and diets

Work as day laborer

Establish savings, improve
money management
Increase subsistence
production

Sell agricultural asset
(livestock, tools)
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Long term, low interest
credits
Promote homegardens

Influx of processed foods
Seasonal flooding, landslides
limit access
Volatility of coffee market
Source: Surveys.

Harvest wild plants

Harvest wild plants
Start small local businesses

4.6. Discussion
Across our sample population we found that 67% of households experience food
shortages at some point in the year. This is comparable to a study done by Bacon et al.
(2008) who found that 69% of farmer interviewed in Nicaragua experienced seasonal
hunger. In our sample population there was considerable variation in severity of seasonal
hunger experienced depending on the nuances of each household’s natural, economic,
social and human assets. The unique combination of these assets affects each household’s
relative vulnerability or resilience to exogenous and endogenous stresses and shocks.
Figure 4.5 summarizes the context, conditions and trends within which coffee farmers we
worked with live.

Hunger
Months
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Rainy Season
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Basic Grain Reserves
Depleted

Maize and Bean
Harvest

Peak Price Staple
Foods

Figure 4.5: Calendar depicting factors affecting seasonal hunger

In our research site, seasonal hunger manifests as annual periods of food scarcity
ranging from 1 to 8 months between the months of June and December, with the most
acute months between July and September. This time of scarcity comes after the maize
and bean reserves have been depleted and before the next harvest. It overlaps with an
annual increase in staple food prices, as well as the annual rainy season which causes
flooding limiting physical access to food. Other factors contributing to seasonal hunger
include low yields, volatile coffee prices and impacts from climate change. These factors
are exacerbated and reinforced by micro and macro structural issues such as neoliberal
trade policies and race, class and gender inequality.
In order to understand what livelihood factors affect seasonal hunger we analyzed
assets across the whole sample population as well as across the typologies. Not
surprisingly, the livelihood typology with significantly higher number of thin months was
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the small scale specialized livelihood. The eleven households in this category are highly
dependent on coffee, have a small land asset base, produce very little of their own food
and on average suffer 3.4 months of seasonal hunger per year. It’s worth noting that
coffee prices were higher than normal during the year survey respondents were asked to
recall in answering survey questions, i.e., one year prior to the survey. Therefore, the
number of months of seasonal hunger reported may actually be lower than what is
experienced in years when the coffee price is low or when some other shock occurs. Half
of the female headed households fall into the SSL livelihood typology which follows the
vast research demonstrating increased vulnerability of women due to structural and
cultural issues around inequality (Bezner Kerr 2005; Bezner Kerr 2008; Preibisch et al.
2002). Our spearman’s correlations show the significant gender inequality with regards to
access to natural, economic and human capital. Females had lower levels of education,
less land and less land use diversity. However, across the population, female headed
households did not suffer from significantly more number of thin months, with an
average of 2 months for female headed households and 1.6 across the population.
The number of thin months across the other three typologies – SDL, LSL, and
LDL – did not significantly differ. What’s notable is that with different livelihood
portfolios, households in each typology were able to meet food needs for 10-11 months
of the year. The small scale and large scale diversified strategies had very similar food
security outcomes with 1.7 and 1.8 months, respectively, despite significant differences
in natural and economic assets. This could be a function of larger external factors and
structural issues that inhibit the large scale diversified livelihood from bridging the gap to
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0 months. One possibility is the seasonal issue of obstructed physical access to food due
to roads being washed out during the rainy season limiting food from entering the
communities and limiting people from travelling to town centers. Because physical
access for many of these communities is a seasonal challenge that affects food security,
subsistence production is one strategy for greater autonomy and control of their food.
On average, households in our sample produce 37% of food consumed. This is
comparable to the Mendez et al. (2010) study of 469 households in Mesoamerica which
found that on average households produce 39% of total food consumed. Our spearman’s
correlations found a significant positive relationship between percentage of food
produced by households and species richness. We also found that as species richness goes
up, the number of thin months goes down. But there was not a significant relationship
between percentage of food produced by a household and the number of thin months.
The relative balance between subsistence and market production or % food
produced versus purchased is dynamically driven by a number of complex factors
including cultural, economic, political and environmental. Like many communities
globally that are in isolated and biologically diverse landscapes where food for purchase
is extremely limited and when available tend to represent homogenous nutritional quality,
less diverse, less nutritious than foods produced, this balance of subsistence versus
purchasing food is critical. Many of the communities we worked with do not have any
stores. People either travel periodically to town to stock up or wait for a travelling food
truck that makes the round in the communities and stop maybe once per week. Stores
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located in these communities rarely carry fresh fruits and vegetables. The majority of the
food is highly processed.
Age had a strong inverse relationship with education and number of sources of
income. Older farmers may be more vulnerable because of a decreasing ability to
withstand the physical demands of farm labor. However, older farmers use a significantly
higher level of native maize and bean varieties, suggesting that there is a risk of loss of
traditional knowledge around conservation and use of these varieties. As the center of
diversity for maize, Mexican farmers, including coffee farmers, rely on native varieties of
maize and beans for their basic grain plots. Varieties are chosen for a number of reasons
including length to maturity, resistance to pests, tolerance to droughts or floods, taste,
color and culinary traits. The high levels of native maize and bean diversity in this region
reflect the long process of co-evolution between crop varieties and local human
populations. Thus, traditional farming systems based on high levels of biodiversity,
including crop diversity, are an integral part of socio-cultural systems. Maintaining these
traditional seed systems help maintain autonomy from agribusiness and can provide a
wide range of traits that build resilience and adaptation to climate change. Research has
shown the importance of this diversity for farmer’s livelihoods (Olson et al. 2012; Mercer
et al. 2012; Keleman et al. 2009; Brush and Perales 2007).

4.7. Conclusion and Policy Recommendations
Livelihood diversification that aims to increase income by spreading risk with
additional sources of income and increasing diversity on farm with the aim of improving
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subsistence production are important strategies for rural communities. Our research
shows that diversified livelihoods contribute to improved food security outcomes.
However, households are still vulnerable to the unfavorable political economic
environment within which they are embedded which manifests as a long term trend but
also produces stresses and shocks to contend with. Policy, development and research
efforts should address a number of factors that could improve livelihood outcomes in
these communities.
The principles of agroecology and food sovereignty can help reduce vulnerability
by relocalizing food systems and placing greater control in the hands of farmers and their
organizing structures. This can be done by improving the agroecological production of
subsistence and market crops. Seed banks, comprised of locally adapted native seed
varieties can help ensure access to a diversity of appropriate seeds that can help crops be
more resilient to changes in climate. Seed banks also serve to foster social networks and
traditional knowledge that is at risk of being lost. Local and regional stocks of basic
grains, managed by community or cooperative, can help alleviate the seasonal hunger
months by providing adequate storage of grains and selling back to household during the
thin months at a lower price than the seasonal peak market price. Low interest credits and
loans, coupled with small business education, can help farmers invest in agricultural
improvements and start community based businesses, in particular food businesses that
can foster a market for culturally preferred foods and provide an alternative to the junk
food sold in communities, often the only food for purchase in these communities. Gender
inequality is a major factor in these communities where women have very little say over
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the management of household income and domestic violence and alcoholism is endemic.
Long term solutions to entrenched gender inequality requires cultural and behavioral
changes, which is not a simple task. However, empowering women to make decisions
about how to overcome seasonal hunger and improve nutrition are key to any food
security policy or development project. Although homegardens, livestock, and increased
access to credits and loans for small businesses led by women are common strategies
promoted by development agencies, participatory approaches are essential to ensuring
long term sustainability, where women are involved in the design of the projects. A
transdisciplinary, participatory and action-oriented approach to addressing issues of food
security and food sovereignty offers a space that fosters the creation of solutions rooted in
community and informed by translocal experiences.
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CHAPTER 5: CONCLUSION AND POLICY RECOMMENDATIONS
One of the most pressing challenges facing the world today is how to sustainably
feed a growing population while conserving the ecosystem services we depend on. This
dissertation identified coffee landscapes as an important site for research on agrifood
systems because they reflect global-scale dynamics surrounding conservation and
livelihood development. Within them, we find both what is broken in our global agrifood
system, as well as the grassroots struggles that strive to change the system by building
socio-ecologically

resilient,

sustainable

livelihoods.

There

is

ample

research

demonstrating that smallholder shade coffee farmers steward high biodiversity and
provide essential ecosystem services (Perfecto et al., 1996; Moguel and Toledo, 1999;
Perfecto et al., 2003; Méndez, 2004; Somarriba et al., 2004; Méndez et al., 2007;
Perfecto and Vandermeer, 2008a; Philpott et al., 2008). However, there has been less
research documenting and analyzing the ways in which this biodiversity contributes to
farmer livelihoods, and in particular to food security (Mendez et al., 2010; Morris et al.,
2012; Jaffee, 2007; Martinez-Torres, 2006; Bacon et al., 2014). Studies in the last decade
demonstrate that many smallholder coffee farmers in Mesoamerica suffer annual periods
of seasonal hunger, as well as pervasive poverty (Baca et al., 2013; Caswell et al., 2012,
Fujisaka, 2007; Mendez et al., 2010; Morris et al., 2013; Bacon et al., 2014). This
dissertation explored household livelihood strategies, with a particular emphasis on
agroecology, and how access and use of distinct livelihood assets can contribute to the
management of sustainable systems that secure food and maintain biodiversity in coffee
communities of Chiapas, Mexico.
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Research was conducted using a mixed methods approach, which included the
collection of quantitative and qualitative socio-ecological data through focus groups,
surveys, semi-structured interviews, participant observation and plant inventories.
Surveys were conducted with 79 households in 11 communities, all located within the
buffer zone of a biosphere reserve. A stratified random sample of 31 households from
these 79 were surveyed again to collect more in-depth data, including the collection of
biophysical data in their subsistence and coffee land use systems. The overall dissertation
process was guided by a Participatory Action Research (PAR) approach whereby I, as the
researcher, worked closely with community partners, to design, implement and analyze
results of the research. This was done with the goal of ensuring results would be useful to
community partners. The following research questions were explored:

1) What are the major ecological, social, economic, and political drivers of
seasonal hunger?
2) What is the relationship between agrobiodiversity (plant and livestock
diversity) and food security (months of adequate household food provisioning
and dietary diversity)?
3) What household livelihood assets and strategies contribute to or limit food
security and food sovereignty?

A fourth research question was added by the coffee cooperative as part of the
PAR process: 4) what are farmers perceptions of climate change and how much carbon is
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stored in the above ground and below ground biomass of their coffee agroforestry
systems? This required intensive field work in 31 farmer coffee plots. The results of this
research are presented in an annex to this dissertation since the product was only for the
coffee cooperative and not for dissertation requirements. In this concluding chapter, I will
summarize the main findings of each chapter and then provide some concluding remarks
and recommendations about seasonal hunger, agroecology and food sovereignty.
In order to analyze the complexity of the issues of seasonal hunger in coffee
communities, I used several complementary concepts. Chapter 1 of this dissertation
provided a literature review of these concepts: food security, food sovereignty,
agroecology, political ecology, livelihoods and participatory action research (PAR). I
then presented the overall research design, including the research objectives, the
conceptual framework that guided research and analysis, and the methodology. This was
followed by a description of the PAR process and action outcomes.
Chapter 2 reviewed advances and debates on the meanings and interactions
between the concepts of agroecology, food security and food sovereignty. The chapter
also looked at how coffee producers, coffee cooperative staff and NGO representatives in
our research site interpret these concepts. Beyond the semantics, the chapter also
examined the problems and solutions producers identified as key to alleviating seasonal
hunger. Capturing farmers’ perceptions was key to understanding seasonal hunger in
these communities. Although the concepts of food security and food sovereignty have
been characterized as opposing perspectives by some scholars (Wittman, 2011, Fairbairn,
2011), recent reviews suggest that these differences are nuanced by the diversity of ways
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in which food security can be expressed, especially in local contexts (Jarosz, 2014;
Clapp, 2014; Murphy, 2014). As argued by Clapp (2014), there is considerable evidence
that food security is not always a manifestation of neoliberal approaches to food system
policies. Instead, food security applications and interventions are represented by a broad
range of initiatives, including some of which have similar goals to those of food
sovereignty. Evidence of this is most visible at the local level where connections to
global discourse around food security and food sovereignty are limited and local sociopolitical and cultural realities have more influence in shaping the interpretation of these
concepts (Boyer, 2010; Ayres and Bosia, 2012). This complex interaction between the
concepts was reflected in my research site. Farmers were more familiar with the concept
of food security, but associated this concept with strategies that align with the principles
of food sovereignty, as outlined by the global discourse, such as the importance of selfprovisioning of food that is free of chemicals. Farmers’ perceptions about problems and
solutions to seasonal hunger also reflect the principles outlined by food sovereignty
advocates like Via Campesina. Farmers cited high cost of food, dependence on coffee,
and a loss of food production as important factors. As solutions, farmers cited improving
and diversifying subsistence production, improving financial assets, and revitalizing the
local food system. While at the local scale, the values and principles of farmers I
interviewed align with the concept of food sovereignty, there is little work towards
changing larger political economies of food, which is central to the food sovereignty
concept.
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Although farmers and the cooperative are not engaging in actions that seek to
change global or national level structural challenges associated with the neoliberal
system, at a local level they are practicing food sovereignty by holding onto their
traditional agriculture and food systems despite pressures to change. Farmers are
engaging in what Scott (1985) calls everyday forms of resistance; they are not overt,
visible or organized, but they are acts that challenge the agro-industrial model of food
production and consumption. Agroecology, as a practice that partners with the natural
world to sustainably produce food and livelihoods, is inherently a subversive act because,
by being self-resourced, there is no foothold for industry (Coleman and Damrosch, 2010).
For these reasons, agroecology is an important foundation for food sovereignty processes
and goals. We agree with many other authors who advise against a strict definition of
food sovereignty (Wittman, 2011; Boyer, 2012; Jarosz, 2014). Food sovereignty is a
process, a vision, a means and an end at the same time and because it is a
multidimensional, context-dependent approach, it needs to be flexible to be adapted to
unique situations. In this sense it is similar to the concept of agroecology, which is guided
by a number of key principles that can be adapted to distinct contexts (Altieri and Toledo,
2011; Gliessman, 2007). The challenge is to connect these local forms of resistance to
larger movements for structural change. As food sovereignty takes root in local
agroecology farmer networks, this local to global connection can help catalyze change
(Holt-Gimenez, 2013).
Chapter 3 builds on the farmer perceptions data from Chapter 2 and presents a
deeper analysis of the relationship between agrobiodiversity managed by coffee farmers
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and their access, availability, and utilization of food. This chapter looks in particular at
how farmers are balancing subsistence production with global commodity production and
its implications for food security. Results from the household surveys demonstrated that
67% of households experience food shortages for at least 1.6 months of the year, with a
range of 0 months to 8 months. I used Spearman correlation analysis to identify if there
were any relationships between the independent variables – basic grain production and
species richness in a variety of land use systems – and the dependent variables – food
security measured by number of months in a year families are unable to meet their food
needs and dietary diversity. Across the sample population, total agrobiodiversity and
maize and bean production were significantly correlated with improved food security as
demonstrated through Spearman correlations. However, although the p-values were
strong, none of the R values computed by the correlations were very high, indicating that
there are other variables that influence food security. This follows what I had expected,
given the fact that the condition of food security is so complex, it is unrealistic to expect
that one variable alone is going to have an extremely strong relationship with food
security, or be a sole determining factor of food security. Because of this, my research
also looked at other livelihood assets in order to determine what combination of
livelihood assets and strategies might influence the condition of food security differently.
These results were presented in Chapter 4.
Chapter 4 builds on Chapters 2 and 3 by providing both more breadth and depth
to the overall dissertation question of what livelihood factors contribute or limit a
household’s food security outcome. This chapter presents data on natural, social,
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economic and human assets and discusses these in relation to food security outcomes. A
livelihood typology facilitated an analysis of factors contributing or limiting food
security. In particular, this chapter looked at the relative vulnerability and resilience of
households to the root and proximate causes of seasonal hunger. Perhaps the most
interesting finding was that coffee income was not strongly correlated with improved
food security. This suggests that income alone is not a determining factor of food
security. Income is often prioritized for other household needs besides food, such as
health issues, household infrastructure, reinvestment into coffee plots, or education. In
my research site there are two main pathways for food security: subsistence production
for direct household consumption and commodity production for cash to purchase food.
A closer look at the data showed that households who were able to meet their food needs
either had enough land under coffee to earn enough income to purchase most of their
food, or had less land under coffee, earning less income, but produced a significant
amount of their own food through subsistence. Those households who could not meet
their families food needs did not earn enough from coffee nor did they produce enough
from subsistence.
These trends also emerged in the farmer typology that was constructed based on
size of landholding, land use diversity and income diversity. I found 4 main household
livelihood types: small-scale specialized, small-scale diversified, large-scale specialized
and large-scale diversified. Households in the small-scale specialized typology had the
highest level of food insecurity. These household have a small land asset base, produce
very little of their own food and do not have enough income from coffee or other sources.
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There was little difference in food security between the latter three typologies. Their
levels of food security, as measured by the number of months of inadequate food
provisioning, is low. Upon closer examination we see a similar trend as described above,
whereby households are balancing subsistence and commodity production in a diversity
of ways to meet their food needs. The fact that neither of the three typologies is
significantly different in their food security level, but still experience on average about
1.5 months of insecurity in a year suggests that there are external factors that all three are
vulnerable to. One possibility is the seasonal issue of obstructed physical access to food
due to roads being washed out during the rainy season limiting food from entering the
communities and limiting people from travelling to town centers. Because physical
access for many of these communities is a seasonal challenge that affects food security,
subsistence production and strengthening local food systems are strategies identified by
farmers as a way towards greater autonomy and control of their food, approaches that
aligns with food sovereignty and agroecological principles.
Overall, results from this doctoral dissertation demonstrate the importance of
balancing subsistence and commodity (i.e. coffee) production in these communities,
where subsistence food serves as a risk management strategy to buffer against volatility
in coffee prices, in addition to offsetting income that might be used for food towards nonfood expenses. Subsistence production, which typically applies agroecological practices,
also holds important cultural and environmental value. However, not all households are
able to produce enough from subsistence production to meet their household food needs,
due mostly to lack of land. In these instances, diversification of household income
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sources should be prioritized. As cited by farmers interviewed, this could be done
through small local businesses that serve to meet the needs of the community, including
small food businesses that strengthen local food systems. Due to the volatility of the
coffee market, the high prices of food, the inadequate quality of food, and the limited
availability and access (economic and physical) to food produced inside or outside the
communities, strategies that strengthen local food systems are essential to improving
livelihoods in these communities. The following are some recommendations that
emerged from this participatory action research process:
-Wild food crops, such as quelites, which often need the shade of the forest
canopy and are high in essential micronutrients, are an example of how diet choice can be
positive for both the environment and human health. All household interviewed consume
these wild foods, but they are often not present in sufficient quantity. Strategies can be
identified to promote the wild cultivation of these plants. In addition, a community
campaign that highlights the cultural and nutritional value of these crops can help build
awareness, in particular of the nutritional value, and amongst the younger generations.
This is particularly important given the juxtaposition of Mexico’s rich traditional
foodways with its current junk food epidemic (GRAIN, 2015). Recent studies show that
Mexico is experiencing a junk food epidemic. Mexico is in the top ten producers of
processed foods globally, ranks first in per capita consumption of cola drinks and is one
of the highest consuming countries of junk food. Mexico has amongst the highest rates of
obesity, diabetes and high blood pressure in the world (GRAIN, 2015). The dominance of

177

transnational food companies, in particular in shaping food security policy in Mexico, is a
threat to food sovereignty and the right to agroecologically produced, traditional foods.
-Seed banks, comprised of locally adapted native seed varieties can help ensure
access to a diversity of appropriate seeds that can help crops be more resilient to changes
in climate. Seed banks also serve to foster social networks and traditional knowledge that
is at risk of being lost. Farmers rights to the use and conservation of native seed diversity
is a cornerstone of the food sovereignty movement.
-Local and regional stocks of basic grains, managed by community or
cooperative, can help alleviate the seasonal hunger months by providing adequate storage
of grains and selling back to households during the thin months at a lower price than the
seasonal peak market price. This strategy has been adopted in various cooperatives in
Nicaragua with success. The model has been promoted by the Campesino a Campesino
program in Nicaragua, a program that has been replicated elsewhere as an alternative to
traditional extensionism. This farmer-to –farmer extension methodology is seen by Via
Campesina and others as the essential method to scale up agroecology (Rosset et al.,
2011).
-Low interest credits and loans, coupled with small business education, can help
farmers invest in agricultural improvements, such as the establishment of small nurseries
to renovate old coffee plants, and start community based businesses, in particular food
businesses that can foster a market for culturally preferred foods and provide an
alternative to the junk food sold in communities, often the only food for purchase in these
communities.
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- Improved household financial management was identified by both farmers and
cooperative staff members as important to food and livelihood security. The fact that
most farmers are paid in two or three lump sums per year for their annual coffee income
poses challenges to ensuring the money extends for several months at a time.
-Gender inequality is a major factor in these communities where women have
very little say over the management of household income and domestic violence and
alcoholism is endemic. Long term solutions to entrenched gender inequality requires
cultural and behavioral changes, which is not a simple task. However, empowering
women to make decisions about how to overcome seasonal hunger and improve nutrition
are key to any food security policy or development project.
The results of this research indicate what we already know to be true – because
the drivers of seasonal hunger are complex and diverse, there is no silver-bullet solution
to the issue of seasonal hunger in these coffee communities. The root and proximate
drivers of seasonal hunger manifest as internal and external shocks, stresses and trends,
some of which can be managed, for example though policies, and others for which one
can only build resilience to cope with, such as natural disasters. Farmers in my research
site cope with these internal and external drivers by balancing agrobiodiverse subsistence
production and coffee commodity production in a diversity of ways. However, not all are
able to sufficiently cope with the drivers of seasonal hunger and therefore suffer
significant months of food insecurity. Solutions identified by farmers, and results from
this research, indicate that practices and policies guided by the principles of agroecology
and food sovereignty align with the social, ecological and cultural processes and values in
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these communities. Agroecology and food sovereignty are important guiding frameworks
because they outline strategies that build social, economic and ecological resilience by
increasing diversity on farm and off farm, relocalizing food systems so as to decrease
dependence on food imports, of often low nutrient foods, and decrease vulnerability to
food price volatility, and emphasize the building of social capital through farmer to
farmer learning and work exchanges. Also, agroecology outlines principles that maintain
and use the ecosystem services that local and global food security depends on with
minimal dependence on cash and outside sources for inputs. This is important in this
research site because farmers are cash poor and are located in the buffer zone of a
protected area and use of synthetic inputs is regulated. Agroecology also values
traditional farmer knowledge, which is very rich in these communities. Food sovereignty
values autonomy over food systems with emphasis on native seed varieties, gender
equality and the right to produce subsistent foods and revitalization of local food systems.
Because seasonal hunger is such a complex issue, and because agroecology and food
sovereignty as approaches to confront seasonal hunger must engage at multi-scale and
cross-sectoral dimensions, it’s essential to establish collaborative partnerships. Strategic
alliances between different actors – farmers, cooperatives, government, academics, nongovernment organizations - can help produce evidence-based and context-specific
approaches that influence policies in order to promote agroecology and food sovereignty
for sustainable livelihoods and food and nutrition security.
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ANNEX 1: PHASE 1 SURVEY
Encuesta para proyecto investigación Primera Fase
“Enfrentando los meses flacos” de GMCR, Heifer, CESMACH y UVM/GAM
Introducción: Buenos días/tardes. Mi nombre es_____ Estoy trabajando en un estudio sobre
sistemas agroalimentarias, la problemática de la falta de alimentos y que practicas ayudan a
mejorar la situación alimentaria. Queremos pedirle su comprensión contestando a las preguntas
que le haremos. Durara 1 hora aproximadamente. Las respuestas ayudaran a CESMACH, la ONG
Heifer, y academicos entender mejor la situación alimentaria y agrícola en las comunidades para
planear mejor los proyectos de desarrollo. Los resultados del estudio también se va compartir con
ustedes los socios. Los datos solo lo tendrá CESMACH. No se va compartir con ningún personal
del gobierno.

Nombre de entrevistador/a: ________________________________ Fecha:
______________________

I. Datos Generales
Nombre del/la Entrevistado/a: ___________________________________Sexo Entrevistado/a:
M / F
Comunidad: _________________ ______________ Municipio: ________________
______________
Años de ser socio de la cooperativa/organización ____________
II. Composición familiar
¿Cuantas personas viven en su hogar? _____________
Relaciónparentesco con
jefe/a del hogar

Sexo
(M / F)

Edad (años,
meses o
semanas)

1
.
2
.
3
.
4
.
5
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Nivel Escolar*

Sabe Leer y
Escribir (Si
/No)

Es
Socio
o
socia
(Si/N
o)?

.
6
.
7
.
8
.
*Primaria, Secundaria, Técnico, Universidad
III. Producción Agropecuaria, Pos Cosecha, y Distribución/Mercados
Cuantas parcelas tiene la familia? ________

¿Que tipo de uso u actividad productiva tiene cada parcela? Llenar tabla
Uso de Parcela *
Area
Responsable de la
Tenencia
(hectáreas)
parcela, parentesco con
de tierra**
jefe/a de familia y sexo
(M/F)

Desde
cuando
tienes esta
parcela?

* Cafetal, Maiz/frijol (milpa), Huerto Casero/Solar, Acahual, Bosque, Potrero??
**Propia/Familia; Ejidal; Comunal; Alquilado; Prestada; Otro (especifique)
¿Que otros actividades productivas tiene (animales, peces, apicultura, etc.)?
Animal/Acuicultura/Apicultura
Cantidad (incluir unidad de
Responsable de la
medida)
parcela, parentesco con
representante de familia y
sexo

Detalle sobre producción de cada producto durante el último año (preguntar por todos los
productos, incluyendo la producción de café)
Rendimiento ¿Cuánto
Cantidad destinada
Detalles de venta
(incluir
a:
produjo?
unidad de
Producto
(incluir
Donde vendió
¿En que
Consumo
medida)
unidad de
Venta estos productos*
precio se
familiar
quintales,
medida)
vendio?
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bultos, kilos,
etc./ha

(por unidad
de medida)

Café
Miel
Maiz
Frijol

*1= A través de la organización o cooperativa; 2= Venta individual directa a los compradores
(desde la casa, en mercado, etc.); 3=A través de una red de comercialización campesina; 4=A un
mayorista o negocio no vinculado a la organización (coyote, intermediario, etc.); 5=Otro:
¿Que tipo de abonos apliquen para asegurar el manejo de fertilidad de suelo y cuanto aplican?
Tipo de
Cuanto aplican en lo siguiente (incluye ¿Qué cantidad
¿Qué cantidad se
abono
unidad de medida):
se hace en
compra y en que
casa?
precio?
Granos
Huerto/Solar Café
básicos
No
utilizan
abono
Pulpa de
café
Estiercol
Gallinaza
Abono
composta
Lombrices
Bocacchi
Abono
foliar
Abono
verde
15-15-15
20-20-0
18-6-12-4
Urea
Otros
¿Usan algúna plaquicida?_____ Para que plaga y en cual cultivo?
____________________________
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¿Cuanto aplicaste y cuantas veces?
________________________________________________________
¿Usan algún liquido/herbicida?________ ¿Con que cultivo lo
usas?______________________________
¿Cuanto aplicas y cuantas veces al año?
___________________________________________________
¿Si produce maíz o frijol diga que variedades siembra?
Cultivo
Variedad/
Criollo o
¿De donde
Tipo
Mejorada
viene?*

Meses entre
siembra y
cosecha

¿se planta en
planada o
pendiente?
Otro
característica**

*semilla de la ultima cosecha, semilla de parcela de vecino, del gobierno, de agroempresa, otro;
**tolerante a sequia, inundación, resistente a una plaga, adaptada para altura o pendiente o llano
¿Se cultiva junto en la misma parcela y como cultivo asociado el maíz y el frijol o se cultivan
separados? ¿Porque?
____________________________________________________________________________
______________________________________________________________________________
______
Si no produce milpa (maíz y frijol) usted o alguien en su familia producía milpa anteriormente?
______
¿Porque se dejo de sembrar?
____________________________________________________________
¿Les interesaría sembrar milpa otra vez para asegurar su alimentación?
__________________________
De los alimentos que produce, que almacenan y cuanto (incluye aquí si almacenan semillas)
Producto
Cantidad (incluir Tipo de
Responsable y
Tienen algún
unidad de
almacenaje
parentesco con
problema en el
medida)
representante de
almacenaje
familia
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De los alimentos que produce cuales son procesado para la alimentación de su familia?
______________
______________________________________________________________________________
_______
IV. Seguridad y Soberanía Alimentaria
En sus palabras que significa la seguridad
alimentaria?________________________________________
______________________________________________________________________________
______
En su opinión, piensas que su familia esta segura en su alimentación? Tiene suficiente alimentos
de su preferencia para toda la familia todo el
año?_______________________________________________
______________________________________________________________________________
______
En sus palabras que significa la soberanía alimentaria?
________________________________________
______________________________________________________________________________
_______
En su opinión, piensas que su familia tiene soberanía alimentaria? Porque y que se necesita para
tenerlo?
______________________________________________________________________________
______________________________________________________________________________
_______
Diversificación de la dieta.
Por favor, cuéntenos cuáles de los siguientes alimentos han consumido durante esta semana (los
últimos 7 días) en su hogar, desde el día (nombre del día) hasta hoy.
¿Cuántos días ¿Qué cantidad viene de su producción y
que cantidad compro?
en la última
Poco
Casi la La
Casi
T
semana
mitad
mitad todo
od
consumió este
o
Tipo de alimento
alimento?
Pan, arroz, pastas, tortillas, o algún
alimento preparado con maíz,
arroz, trigo, soya, cebada, o (otro
grano disponible localmente)
Papas, yucas, camote, malanga,
betabel, zanahoria, u otro alimento
hecho con tubérculos
Productos silvestres como hierba
mora, pacaya, chipilín, corredon?
Vegetales y hortalizas? como
tomate, lechuga, etc.

198

Tipo de alimento
Frutas?
Carnes: Cerdo, res, borrego, chivo,
conejo, pato, pollo, otras aves, o
hígado, riñón, corazón u otras
viseras.
Huevos?
Pescado?
Algún alimento preparado con
fríjol, lentejas, soya o nueces,
cacahuate
Leche, queso, yogurt, crema, u
otro producto lácteo
Alimentos preparados con aceite,
manteca, o mantequilla
Azúcar, miel de abeja,
panela/rapadura
Otros alimentos como café, te,
condimentos, etc.
Comida chatarra como coca cola,
sabritas, maruchan, y otros?

¿Cuántos días
en la última
semana
consumió este
alimento?

¿Qué cantidad viene de su producción y
que cantidad compro?
Poco
Casi la La
Casi
T
mitad
mitad todo
od
o

Que piensa usted de la calidad de la comida que esta disponible para comprar?
___________________
Meses de acceso adecuado a alimentos para el consumo familiar
En los últimos 12 meses, han habido meses en los que NO ha habido suficiente alimentos para
dar de comer a su familia?. No ___ �; Si___ �. Qué meses?
Ene
Feb
Mar
Abr
May Jun
Jul
Ago
Sep
Oct
Nov
Dic
�
�
�
�
�
�
�
�
�
�
�
�
¿Cuáles son los alimentos que están en escasez en estos meses?
________________________________
¿Porqué no hubo suficientes alimentos?
____________________________________________________
______________________________________________________________________________
_______
¿Cómo solucionaron esta falta de
alimentos?________________________________________________
______________________________________________________________________________
_______
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¿Cuándo hay escasez de alimentos quien come mas y quien come menos (jefe, jefa, niños)?
______________________________________________________________________________
_______
¿Que piensas serian algunas soluciones para mejorar la situación de la escasez de alimentación?
______________________________________________________________________________
_______
¿Usted preferiría cultivar su propia comida, ganar dinero para comprar los alimentos o un poco de
los dos?
_____________________________________________________________________________
Nos interesa hacer una evaluación nutricional en menores de 5 años. Para hacer esto debemos
tomar el peso y talla de los niños de la casa. Si no esta presente el menor de edad podemos tomar
los datos de su cartilla medica? Estarás de acuerdo si tomamos la medida de los niños de menos
de 5 años?
Nombre
Sexo
Fecha de
Altura (cm)
Peso (kilos)
(M / F)
nacimiento

¿Alguien de su familia padece de diabetes? __________ Quien? ________
¿Alguien de su familia padece de hipertensión? ___________ Quien? _____________
V. Ingresos y Gastos de la casa
¿De las personas que hay en casa cuantas trabajan y reciben pago? _____________________
Podría usted indicarnos cuales son las principales actividades de donde usted y su familia
obtienen dinero durante todo el año. Por favor incluye actividades agrícolas y no agrícolas.
Tipo de
Cantidad
Época en la que realiza la actividad
Trabajo
de dinero En Fe Ma Abr
Ma Jun Jul Ag Sep Oct
ganado
e
b
r
y
o
(indicar
unidad de
medida)

Cuales son las fuentes de créditos o prestamos a las que tiene acceso?
Fuentes de financiamiento
Cantidad de crédito/prestamo
Tasa de interés
Organización
Microcredito
Prestamistas
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No
v

Dic

Bancos
Otro

Recibe usted o su familia ayuda en lo siguiente?
Origen
Frecuencia
Seman Quince Mensual
al
nal
Semillas ONG______________
Programa
Gobierno__________
Amigos/Familiares
Otros______________
Aliment ONG______________
o
Programa
Gobierno__________
Amigos/Familiares
Otros______________
Dinero
ONG______________
Programa
Gobierno__________
Remesas___________
Otros______________
*programa gobierno como oportunidades, procampo, procede, etc.

Cantidad
Anua
l

¿Hay miembros de su familia que han emigrado? (llenar tabla si respuesta es si)
Parentesco
Destino
Motivo del viaje
Mes
Año
Temporal/
con jefe/a
salida
salida
Definitiva
de familia

Reciben
Remesas de
este
familiar
S/N

Contratan a mano de obra/ jornaleros? ___________ ¿Cuantas personas? ____________ ¿De
donde vienen?___________________ ¿Para que tipo de trabajo (cosecha de café, limpia de café,
regulación de sombra)?__________________ _________________________________________
_______________
Por cuantos días/semanas/meses? ____________________ Cuanto les pagan?
____________________
______________________________________________________________________________
_______
En cuanto a gastos por año, nos puede indicar cuales son los gastos del hogar y también
aproximar de los ingresos totales anuales del hogar cuanto destina a cada uno:
Gasto
Cantidad (Poco, casi la mitad, la mitad, casi todo,
todo) o el monto total
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Electricidad, agua, teléfono
Salud
Escuela
Alimentos
Agrícola (gastos de producción)
Prestamos
Ropa, otros gastos
VI. Capital Social e Institucional
Además de ser socio de CESMACH a que otras organizaciones, programas o grupos pertenece
usted y/o otros en la familia?
____________________________________________________________________
Cuales son los objetivos de estos otros
organización/programa/grupo?___________________________
¿Su familia practica tequio? No _� / Si _ . Si sí, que tipo de trabajos?
______________________________________________________________________________
_______
¿Cuántas veces al año participa su familia en estas actividades colectivas?
________________________
¿Su familia practica ganar mano, cambio de mano o trueque con otras familias?. No _� / Si _�
Si si, que tipo de trabajos?
_____________________________________________________________________
¿Cuántas veces al año participa su familia en estas actividades colectivas?
________________________
VI. Mejores Prácticas
¿Qué apoyos materiales recibió del proyecto Heifer y en que cantidad?
___________________________
______________________________________________________________________________
_______
Explícanos como les fue con el manejo de este apoyo. ¿Que se podía haber hecho mejor?
___________
______________________________________________________________________________
_______
¿Actualmente que apoyos le queda del proyecto?
______________________________________________________________________________
_______
¿En su opinión, cuales son las mejores prácticas para la seguridad alimentaria?
________________
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______________________________________________________________________________
_______
VII. Cambio más significativo
¿Desde que comenzó el proyecto cual cree que fue el cambio más importante en la seguridad
alimentaria de su familia?
_______________________________________________________________
______________________________________________________________________________
_______
¿En los últimos años cual ha sido el cambio mas positivo en su sistema agrícola y alimenticia?
______________________________________________________________________________
_______
______________________________________________________________________________
_______

Aquí terminamos la encuesta. Quieren añadir algo que no hemos preguntado que crees sea
importante o tienes alguna pregunta?

Agradecemos mucho el tiempo que nos ofreciste. Esperamos poder compartir con ustedes los
resultados de este estudio.
Observaciones y comentarios del entrevistador (opcional) _____________________________

Firma de productor/entrevistado______________________________________
Fecha_______________
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ANNEX 2: PHASE 2 SURVEY
Encuesta Fase II
Estudio de Cambio Climático, Agrobiodiversidad y Seguridad Alimentaria

Nombre de entrevistador/a: ________________________________ Fecha:
______________________
I. Datos Generales
Nombre del/la Entrevistado/a: ___________________________________Sexo
Entrevistado/a: M / F
Comunidad: _________________ ______________ Municipio: ________________
______________
II. Cambio Climático
Como ha cambiado el clima en los últimos 5 a 10 años?
___________________________________________
________________________________________________________________________
_________________
Cuales han sido los efectos de esto en sus sistemas productivas?
____________________________________
________________________________________________________________________
__________________
Hay algunos cafetales o milpas que resisten estos cambios mejor? Porque? Cuáles son
sus características?
________________________________________________________________________
__________________
Cuales han sido los efectos de estos cambios en su seguridad alimentaria?
_____________________________
________________________________________________________________________
__________________
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Este año se ha visto un impacto grande de la roya en los cafetales de toda Mesoamérica.
¿En sus cafetales, qué porcentaje de su cosecha se ha afectado?___________
¿Cómo piensan responder en su hogar frente a esta
pérdida?__________________________________________
¿Qué apoyo recibirán de la cooperativa o la comunidad?
______________________________________

III. Manejo Agroecológico
De las siguientes prácticas de manejo, cuáles practicas?
Practica
Café
Granos Básicos
Usas el fuego/quema
para preparar sus
tierras?
Aras la tierra para
preparar la siembra?
Usa barreras
vivas/cercas vivas?
Usa Barreras
muertas?
Usa Cultivo
Asociado (más de un
cultivo en un área)?
Usa Abono
orgánico, como
composta?
Usa Cultivo de
cobertura?
Usa Rotación de
cultivos?
Que fertilizante usan
y que cantidad?
Que producto usan
para controlar las
plagas?
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Huertos/Patio/Solar

Usan controles
biológicos para las
plagas?
Después de la cosecha del maíz que se hace con el tallo?
____________________________________________
________________________________________________________________________
___________________
Cada cuanto tiempo hacen la renovación en su cafetal?
_____________________________________________
¿Si produce maíz o frijol diga que variedades siembra?
Cultivo
Variedad/
Criollo o
¿De donde Meses entre ¿se planta en
Tipo
Mejorada viene?*
siembra y
planada o
cosecha
pendiente?
Otro
característica**

*semilla de la ultima cosecha, semilla de parcela de vecino, del gobierno, de
agroempresa, otro; **tolerante a sequia, inundación, resistente a una plaga, adaptada
para altura o pendiente o llano
Como parte del estudio estamos haciendo identificación de variedades de maíz y frijol.
Para hacer esto necesitamos muestras de las mazorcas o semillas. Nos podría brindar 4
mazorcas o algunas semillas de cada uno de las variedades? (poner estos en una bolsa con
etiqueta que pone nombre de productor, comunidad y nombre de variedad)
IV. Seguridad Alimentaria
Qué porcentaje de sus alimentos se compran y que porcentaje lo producen ustedes?
______________________
Hasta que mes tienes almacenado los granos básicos para autoconsumo, en que mes se le
termina las reservas de granos básicos de su cosecha?
_______________________________________________________________
Diversificación de la dieta.
206

Por favor, cuéntenos cuáles de los siguientes alimentos han consumido durante esta
semana (los últimos 7 días) en su hogar, desde el día (nombre del día) hasta hoy.
¿Cuántos
¿Qué cantidad viene de su producción y
días en la
que cantidad compro?
última
Poco
Casi la
La
Casi
To
semana
mitad
mita todo
do
consumió
d
este
Tipo de alimento
alimento?
Pan, arroz, pastas,
tortillas, o algún
alimento preparado con
maíz, arroz, trigo, soya,
cebada, o (otro grano
disponible localmente)
Papas, yucas, camote,
malanga, betabel,
zanahoria, u otro
alimento hecho con
tubérculos
Productos silvestres
como hierba mora,
pacaya, chipilín,
corredon?
Vegetales y hortalizas?
como tomate, lechuga,
etc.
Frutas?
Carnes: Cerdo, res,
borrego, chivo, conejo,
pato, pollo, otras aves, o
hígado, riñón, corazón u
otras viseras.
Huevos?
Pescado?
Algún alimento
preparado con fríjol,
lentejas, soya o nueces,
cacahuate
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Tipo de alimento
Leche, queso, yogurt,
crema, u otro producto
lácteo
Alimentos preparados
con aceite, manteca, o
mantequilla
Azúcar, miel de abeja,
panela/rapadura
Otros alimentos como
café, te, condimentos,
etc.
Comida chatarra como
coca cola, sabritas,
maruchan, y otros?

¿Cuántos
días en la
última
semana
consumió
este
alimento?

¿Qué cantidad viene de su producción y
que cantidad compro?
Poco
Casi la
La
Casi
To
mitad
mita todo
do
d

Meses de acceso adecuado a alimentos para el consumo familiar
En los últimos 12 meses, han habido meses en los que NO ha habido suficiente
alimentos para dar de comer a su familia?. No ___ �; Si___ �. Qué meses?
Ene Feb
Mar Abr
May Jun
Jul
Ago Sep
Oct
Nov Dic
�
�
�
�
�
�
�
�
�
�
�
�
Índice de Estrategias de Afrontamiento
En los últimos 30 días, si ha
habido momentos en los que no
tuvo suficiente comida o dinero
Todos
para comprar alimentos, con qué
los días
frecuencia su hogar ha tenido
que:
a. ¿Dependió usted de alimentos
menos preferidos y más baratos?
b. ¿Pidió comida prestada, o
dependió de ayuda de amigos o
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3-6 veces
a la
semana

1-2
veces
a la
seman
a

<1 vez
a la
seman
a

Nunca

familiares?
c. ¿Compró comida a crédito, o
pidió prestado dinero para
comprar comida?
d. ¿Consiguió comida silvestre o
de caza, o cosechó cultivos
inmaduros?
e. ¿ Consumió o tuvo que vender
las semillas que tenía
almacenadas para la siembra del
próximo año para comprar la
comida como arroz, azúcar,
aceite u otros alimentos?
f. ¿Mandó a los niños a comer a
otros lugares?
g. ¿Limitó el tamaño de las
porciones de comida o trato de
hacer rendir p.ej. los frijoles
comiendo los granos en una
comida y la sopa en otra?
h. ¿Restringió el consumo de
comida a los adultos para
alimentar a los niños?
i. ¿Redujo el número de comidas
en un día?
j. ¿Salteó días enteros sin comer?
k. ¿Tuvo que vender algún
recurso agrícola o de la casa para
poder comprar comida?
l. ¿Algunos miembros de la
familia han tenido que salir de la
comunidad en busca de trabajo
para poder garantizar la comida
del hogar?

Nos interesa hacer una evaluación nutricional en menores de 5 años. Podemos tomar
los datos de su tarjeta medica?
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Nombre

Sexo
(M / F)

Fecha
de
nacimie
nto

Altura (cm)

Peso
(kilos)

Fecha que
medico tomo
datos

V. Ingresos y gastos del hogar
Aproximadamente, en un año cuanto es el ingreso total de su hogar?
________________________________
En el último año piensa usted que: 1) ___ganaste mucho más de lo que gastaste; 2)
___ganaste más de lo que gastaste; 3) ___ganaste igual de lo que gastase; 4)
___ganaste menos de lo que gastaste; o 5) ___ganaste mucho menos de lo que
gastaste? (nota: marca solo una opción)
¿Qué piensa usted de su nivel de vida:
1) Muy Bueno
2) Regular
Hoy en día
En este tiempo
hace un año
En este tiempo
hace 2 años
Hace 5 años
Hace 10 años

3) Luchando

4) Muy Mal

1) Muy Bueno: logran a satisfacer las necesidades de su hogar y además les sobra para ahorrar o invertir
2) Regular: logran satisfacer las necesidades de su hogar, pero no les queda nada para ahorrar o invertir
3) Luchando: logran satisfacer las necesidades de su hogar, pero solo con ayuda de la comunidad, la
organización o el gobierno, y/o vendiendo algún recurso del hogar
4) Muy Mal: No logran satisfacer las necesidades del hogar, están dependientes de apoyos de la
comunidad, organización o gobierno. No podrían sobrevivir sin estos apoyos.

Aquí terminamos la encuesta. Quieren añadir algo que no hemos preguntado que crees
sea importante o tienes alguna pregunta?

Agradecemos mucho el tiempo que nos ofreciste. Esperamos poder compartir con
ustedes los resultados de este estudio.
Observaciones y comentarios del entrevistador (opcional)
_____________________________
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Firma de productor/entrevistado______________________________________
Fecha_______________

Biophysical Data Sheets:

PARCELAS DE CAFÉ
CLAVE DE PARCELA_____________
(Iniciales de productor-iniciales de comunidad-día-mes)
Nombre de Productor: ______________________Nombre de Investigador:
______________________________
Fecha: _______________________ Comunidad: ______________________Punto
GPS____________________
A que distancia esta la parcela del hogar del productor?
______________________________________________
Altura (msnm) _________________ Pendiente ___________________
% de sombra
__________________
Cuantos bultos se sacaron en 2013 y en qué área (ha, cuerdas)? ________________________
Densidad de Café:
Tamaño de cuadrato 10m x ______metros; cuantos arbustos de café en este área? ____________
Historia de la parcela:
En qué año se plantó café en esta parcela por primera vez? ____________ Que había antes?
________________ Que tamaño tiene la parcela?_________Cada cuanto se hace renovación?
______________________________
Nombre
Común

DAP

Altura

Uso de especie/
(y solo para hierbas,
anote # aprox. de
individuos en el
cuadrato)

¿En qué meses
se da la parte
alimenticia?

¿Se plantó o
es silvestre?

PARCELA DE GRANOS BASICOS
Nombre de Productor: ______________________ Nombre de Investigador:
_____________________________ Fecha:______________________
Comunidad:
____________________________
A que distancia esta la parcela del hogar del productor?
_____________________________________________
Tamaño de parcela____________________ Altura msnm _________________
Pendiente ___________________ Marca una, la parcela es: ______milpa, ______solo maíz,
______solo frijol
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Historia de la parcela: Desde cuando se usa esta parcela para granos básicos?
____________________________
Que había antes?
_____________________________________________________________________________
Si estuvo como acahual antes, por cuantos años estuvo como acahual?
_________________________________
Nombr
e
Común
y
Varied
ad (si es
maíz o
frijol)

Uso

En qué
meses se da
la parte
alimenticia?

Se plantó
o es
silvestre?

Que cantidad
se plantó13

Producción
total por
área14

Número
de
individuos
15

HUERTOS/PATIOS/SOLARES
Nombre de Productor: ______________________ Nombre de Investigador: ________________
Fecha:______________________
Comunidad: ____________________________
A que distancia esta la parcela del hogar del productor?
____________________________________
Tamaño de parcela____________________ Altura msnm _________________ Pendiente
_____________
Historia de la parcela: Desde cuando se usa esta parcela para hortalizas? ____________
Que había antes? ________________
Lista de todas las especies de plantas que son comestibles:
Nombre Común
y Variedad (si es
maíz o frijol)

Uso

En qué
meses se da
la parte
alimenticia?

Se
plantó o
es
silvestre
?

13

Que
cantidad
se
plantó16

Producción
total por
área17

Núme
ro de
indivi
duos18

Kg de semillas por cantidad de área O área plantado y densidad de plantación (distancia entre una
planta y la otra)
14
kg o quintales o bultos por cantidad de área
15
Solo para especies que no son abundantes, p.ej. menos de 20 individuos.
16
Kg de semillas por cantidad de área O área plantado y densidad de plantación (distancia entre una
planta y la otra)
17
kg o quintales o bultos por cantidad de área
18
Solo para especies que no son abundantes, p.ej. menos de 20 individuos.
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ANNEX 3: LIST OF SHADE TREE SPECIES

Common Name
aceituna
aguacate
aguacatillo
alice
anona
Aretillo
Bordón viejo
cafecillo
cajete
caña cristo
canaco
canelillo
Canelón
Sin nombre
capote
capulin
Caspirol
cecil
Cecropia guarumbo
Cedrela salvadorensis
Cedro
Centropanax arborea
Centropanax arborea palo blanco
cerillo
Cerillo blanco
Cerillo colorado
Cerrillo
chacha
Chachalaca
chalum
cojon de coche

Genus species
Symplocarpon aff. flavifolium Lundell
Persea americana L. (de clase)
Sin identificar
Sin identificar
Anona reticulata L.
Sin identificar
Sin identificar
Salicaceae antes flacourtiaceae
Heliocarpus donnell-smithii Rose
Sin identificar
Alchornea latifolia Swatz.
Cinnamomum grisebachii Lorea-Hern.
Magnolia yoroconte
Cansucar Rhamnus capreifolia var,
cap
Sin identificar
Trema micrantha (L.) Blume.
Inga punctata Willd
Sin identificar
Cecropia obtusifolia Bertol
Cedrela salvadorensis
Cedrela odorata L.
Centropanax arborea
Centropanax arborea palo blanco
Parathesis lanceolata Brandegee
Parathesis lanceolata Brandegee
Symphonia globulifera
Adoxaceae antes captrifoliaceae
Bursera simaruba
Trichilia havanensis Jacq.
Inga oerstediana Benth
Olmediella betslediana
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cola de pava
cuil
Sin nombre
Sin nombre
duraznillo
durazno
encino blanco
encino colorado
escobillo
escobillo
fruta blanca
guachipiìn
Guarumbo
guayaba
Guayabillo
hincha huevo
huachipilín
jobo
jocote amarillo
lagarto
liquidambar
malacate
mango
matabuey
matapalo
mazahuey
miches Eritrina
moquillo
naranja
Sin nombre
nispero
Sin nombre
Sin nombre
pacaya
palma camedor
Palo blanco
palo colorado
palo de agua

Cupania dentata DC.
Sin identificar
Dentropanax arborea
Dentropanax palo blanco
Abatia parviflora
Prunus persica
Quercus peduncularis
Quercus sapotifolia
Eugenia acapulcensis Stend
Eugenia capuli
Sin identificar
Diphysa robinioides Benth.
Cecropia obtusifolia Bertol
Psidium guajava L.
Myrtus communis
Comocladia engleriana
Diphysa robinioides Benth.
Spondias mombin
Spondias purpurea L.
Zanthoxylum kellermanii
Liquidambar styraciflua
Tricospermum mexicanum
Mangifera indica L.
Dussia cuscatlanica
Sin identificar
Sin identificar
Erythrina berteroana
Montanoa seleriana
Citrus sinensis (L.) Osbeck
Nectandra Aguacatillo
Eriobotrya japónica (Thunb.) Lindley
Ocotea botranta
Olmediella decierana
Chamaedorea tepejilote Liebm
Chamaedorea elegans
Montanoa seleriana
Clethra alcoceri Greenm.
Critonia morifolia (Miller) King & H.
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palo de canica
palo de cerillo
palo de chicle
palo de gato
Sin nombre
paterna
pino
salvia
sapucho
sapullo
sequinay Arnonia
solo se raja
sulvio
tabaquillo
Sin nombre
tepehuacate
tepio
tepo de aguacate
tila
tocón (canaco)
tomate de arbol
trompillo/tila
trophis
Sin nombre
zapotillo

Rob
Sin identificar
Sin identificar
Sin identificar
Sin identificar
Paratesis chiapensis
Inga jinicuil
Pinus Sp.
Eupatorium sp.
Sin identificar
Sin identificar
Sin identificar
Sin identificar
Sin identificar
Croton draco Schlecht.
Tapirira Americana
Sin identificar
Sin identificar
Sin identificar
Ternstroemia pentaphylacaceae antes
theaceae
Sin identificar
Solanum betaceum
Ternstroemia tepezapote S. & C.
Sin identificar
Viburnum hortuci
Sideroxylon portoricenses sp.
Minutiflorum

215

ANNEX 4: CARBON SEQUESTRATION REPORT FOR COFFEE
COOPERATIVE

Mitigación de Cambio Climático en Sistemas Agroforestales de Café de Campesinos Ecológicos
de la Sierra Madre de Chiapas (CESMACH S.C.):
Estudio de Captura de Carbono

Junio 2014
Elaborado por: M.C. Margarita Fernandez Pérez
Con apoyo de: Biol. Rigoberto Hernández Jonapá, Dra. Lorena Soto Pinto, Biol. Manuel Anzueto de Jesús
Martínez, Dr. Sebastian Castro-Tanzi, Dr. V. Ernesto Mendez y CESMACH

216

Introducción
El presente documento es el resultado de un estudio de medición de carbono en parcelas
agroforestales de los cafeticultores socios de la cooperativa Campesinos Ecológicos de la
Sierra Madre de Chiapas (CESMACH S.C.) solicitado por la organización. En la elaboración del
diseño metodológico y el trabajo de campo, participaron 15 promotores de CESMACH en
colaboración con representantes del Grupo de Agroecología y Medios de Vida Rural de la
Universidad de Vermont, El Colegio de la Frontera Sur (ECOSUR) y la Asociación Civil
Promotores Para el Desarrollo Humano y la Conservación de la Naturaleza en México
(EDHUCAR A.C.). Como parte del estudio se capacitó a los 15 promotores en la metodología,
con la intención de que puedan implementar un sistema de monitoreo como parte de su
sistema de control interno. El estudio forma parte de un proyecto de la cooperativa, más
amplio, titulado “Conservación de la Biodiversidad en Paisajes Cafetaleros y Fortalecimiento
a las Capacidades Locales para el Mantenimiento de Servicios Ecosistémicos y la Adaptación
al Cambio Climático en la Reserva de la Biosfera El Triunfo” financiado por el Fondo
Mexicano para la Conservación de la Naturaleza (FMCN). El propósito del estudio es medir
el carbono actualmente presente en las parcelas de una muestra de los socios de CESMACH,
y comparar esto con diferentes variables para conocer los stocks de carbono, pero además
para entender la situación actual de las parcelas. Además, se busca identificar el potencial
para capturar más carbono y mitigar el cambio climático de una manera que apoye a la
adaptación al cambio climático y, en general, a los medios de vida19 de los socios y de la
cooperativa.
Los sistemas agroforestales juegan un papel importante en la mitigación del cambio
climático por su potencial para la captura de carbono. De acuerdo con estudios previos, los
sistemas agroforestales tienen el potencial de capturar entre 12 y 228 Mg/ha de carbono,
según si se considera o no el carbono contenido en el suelo con un promedio de 95 Mg/ha
(Albrecht and Kandji 2003; Soto-Pinto et al. 2010). Además, los sistemas agroforestales de
café brindan otros servicios ambientales y son fundamentales para los medios de vida de
millones de productores pequeños de café en el mundo (Jha et al. 2011). Por esto es
importante asegurar que las estrategias para la mitigación también apoyan a la adaptación y
a los medios de vida de los campesinos.
La mitigación se puede dividir en dos conceptos fundamentales. En primera instancia, es la
reducción de las emisiones de gases de efecto invernadero causadas por la producción de
café, o la huella de carbono del café. Segundo, es la captura o remoción de carbono en
sistemas de café, principalmente a través de la biomasa vegetal de los árboles y el carbono
en los suelos. En este reporte presentamos los resultados de una estimación de carbono
presente en los suelos y los arboles de los sistemas agroforestales de café.
19

Medios de vida puede definirse como la gente, sus capacidades y los diferentes activos o ‘capitales’ que
utilizan para sobrevivir, incluyendo dimensiones naturales, sociales, humanas, políticas y culturales
(Scoones, 1998; Gutierrez-Montes et al., 2009).
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Metodología
El estudio se realizó con 31 productores miembros de CESMACH en 11 comunidades (Tabla
1). Los productores identificados representan una sub-muestra de una muestra de 79
productores que formaron parte de un estudio más amplio sobre agroecología20, seguridad
y soberanía alimentaria21 y medios de vida. De esta manera, los resultados del estudio de
carbono se pueden contrastar con variables de agroecología, seguridad y soberanía
alimentaria y medios de vida con el propósito de entender la relación entre estos diferentes
temas. Todos los productores que fueron parte de este estudio también participaron en un
proyecto de seguridad y soberanía alimentaria apoyado por Heifer Internacional.
Tabla 1. Lista de Comunidades y número de productores participantes
Municipio
Comunidad
# de Productores
Angel Albino Corzo
Nueva Independencia (NI)
4
Nueva Colombia (NC)
3
Montecristo
Vista Alegre (VA)
3
Puerto Rico (PR)
3
Siltepec
Capitan Luis Vidal (CLV)
3
Las Pilas (LP)
3
Rancho Bonito (RB)
3
Santa María (SM)
1
Piedra Parada (PP)
3
La Lagunita (L)
3
La Concordia
Plan de la Libertad (PL)
2
La estimación de carbono se hizo en árboles y suelos. Visitamos una parcela por productor
donde medimos un cuadrante de 20m x 50m (1000 m²), con un total de 31 parcelas
muestreadas. El diámetro a nivel de pecho (DAP) y altura (A) de todos los árboles en los
cuadrantes fueron medidos para poder estimar el carbono. El nombre común y especie de
cada árbol se registró y la densidad de madera (ᵨ) se buscó en la base de datos del World
Agroforestry Center (2014) y en estudios previos de densidad maderable por especie
(Penman et al. 2003; Brown et al. 1997; Pennington et al. 2005). Se asumió un factor de
carbono de 0.5 para calcular la densidad de carbono presente en la biomasa (Penman et al.
2003). Estimados de densidad maderable estaban disponibles para 58 de las 107 especies.
20

La agroecología es la aplicación de principios y conceptos ecológicos para diseñar y manejar sistemas
agrícolas sostenibles. Además, es el estudio integrado de la ecología del sistema agro-alimentario,
incluyendo dimensiones ecológicas, económicas y sociales (Gliessman, 2006).
21
La seguridad alimentaria es cuando “todas las personas tienen en todo momento, acceso físico y
económico a alimentos suficientes, seguros y nutritivos para cubrir sus necesidades nutricionales y las
preferencias culturales para una vida sana y activa” (FAO, 2009:pg. 7). La soberanía alimentaria es “el
derecho de las personas a alimentos saludables y culturalmente apropiados producidas de manera
ecológica y sostenible, y el derecho a definir sus propios sistemas agro-alimentarias” (Via Campesina,
2007).
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Para las otras 49 especies asignamos el promedio de densidad maderable de las 58 especies
de densidad conocida, la cual fue 0.567 para nuestra investigación (Chave et al. 2003;
Mendez et al. 2009). Para calcular la biomasa y el carbono de los arboles usamos la
siguiente ecuación alométrica de Chave et al. (2005), la cual es recomendada para bosques
húmedos, y usado por otros estudios en sistemas agroforestales de café en Chiapas (SotoPinto 2010):
Biomasa=exp(-2.187+0.916xln(ᵨD²A), donde D=diámetro a la altura del pecho y
A=altura del árbol
Para la estimación de carbono en los suelos se tomaron muestras de suelo en cada
cuadrante a tres profundidades: 0-10cm, 10-20cm, y 20-30cm. Para asegurar
representatividad de los suelos en cada cuadrante se tomaron muestras en 8 puntos
diferentes. El análisis de suelos se hizo en el laboratorio de ECOSUR.
Resultados
Carbono en los árboles
De las 31 parcelas que visitamos encontramos un total de 665 árboles representados por 96
especies. Las especies más comunes fueron chalum (Inga oerstediana), caspirol (Inga
punctata), trompillo (Ternstroemia tepezapote) y huachipilin (Diphysa robinioides) (Ver
Anexo 2 para lista completa de especies).

Calculamos un promedio de
carbono en los árboles (AGC,
por sus siglas in Inglés) de 33.84
60
Mg
C/ha,
pero
existen
50
40
diferencias
amplias
entre
30
parcelas con un rango de entre
20
4.4 Mg C/ha hasta 119 Mg C/ha
10
(Ver Anexo 1 para cantidad de
0
carbono por productor). Esto
implica que hay parcelas que
Communidad
tienen alto potencial para
capturar carbono y que existe
la posibilidad de aumentar la cantidad de C capturado. Las parcelas que tienen un bajo nivel
de carbono también tienen menos árboles (entre 50 y 100 por hectárea) y menos especies.
Igual, las parcelas que tienen un alto nivel de carbono tienen más árboles, relativamente
(entre 120 y 220 por hectárea). El análisis estadístico usando la prueba de Wilcoxon Rank
Sum, demostró que no hay una diferencia significativa entre las comunidades (p>0.44). Esto
nos indica que aunque se ven diferencias en cantidad de carbono, no es estadísticamente
significativo por la gran variación que hay entre ellas. La comunidad con menos cantidad de
carbono es Santa María y la que tiene más C es las Pilas. En Santa María solo pudimos visitar
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Fig. 1. Carbono en arboles por comunidad

una parcela, y fue una parcela con muy pocos árboles, por lo que no podemos considerar
que este estimado sea representativo de la comunidad.
Con los datos de carbono de los árboles, realizamos correlaciones Spearman con otras
variables (% sombra, pendiente, abundancia de árboles, riqueza de especies, y edad de
parcela) para examinar relaciones entre las mismas. No hubo una correlación significativa
entre carbono de los árboles, carbono en los suelos y pendiente de terreno. Encontramos
una relación positiva significativa entre carbono en los árboles y porcentaje de sombra
(p<0.035), abundancia de árboles (p<0.009), y riqueza de especies (p<0.023). Esto respalda
lo que intuimos sobre el carbono en sistemas agroforestales - con más árboles hay más
carbono, con más árboles hay más sombra y con más árboles tiende a haber más tipos de
especies de árboles.
Hubo una relación negativa significativa entre carbono en los árboles y la edad de la parcela,
lo cual indica que entre más vieja la parcela, o sea que ha estado más tiempo cultivada con
café, se ve una tendencia hacia menos árboles y carbono. El uso de tierra antes de café
reportado por la mayoría de productores fue bosque. Esto tiene sentido porque por lo
general no se hace mucha reforestación de árboles en las parcelas de café (la gran mayoría
de árboles inventariados en este estudio no fueron plantados sino que son regeneración
natural del bosque). A través de los años los árboles se usan para leña, construcción y otros
usos. Por lo tanto, hay una oportunidad de incentivar y apoyar la plantación de árboles
nativos, y en particular, en las parcelas más viejas y con menos árboles.

Carbono en los suelos
El promedio de carbono en los
suelos (SOC, por sus siglas en
Inglés) para la profundidad total
200
entre 0-30cm, es de 133 Mg C/ha,
150
con un rango de entre 88 y 162
Mg C/ha. Esto es comparable a los
100
resultados de un estudio en
50
cafetales en los altos de Chiapas
donde el promedio para café
0
orgánico era de 112 Mg C/ha
(Soto-Pinto et al. 2010) y en Costa
Rica donde el promedio para café
orgánico era de 73 Mg C/ha
(Hager 2012). Con los datos SOC, realizamos correlaciones Spearman con otras variables
(AGC, % sombra, pendiente, abundancia de árboles, riqueza de especies, y edad de parcela).
No hubo ninguna correlación significativa entre estas variables.
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Fig 2. Carbono en Suelos por Comunidad

Cuando desagregamos las profundidades sí encontramos una diferencia significativa entre
las profundidades con la mayoría del carbono presente en la primera capa, de acuerdo con
la prueba estadística de Tukey-Kramer.
Tabla 2. Promedio SOC por profundidad
Profundidad de
0-10 cm
Muestra
(n=31)
Promedio SOC (Mg
ha¯¹)
50.18a

10-20cm
(n=29)

20-30cm
(n=30)

44.57b

38.57c

Carbono en Arboles y Suelos
El promedio total de carbono en los árboles y suelos es de 167 Mg C/ha con un rango de
102-198 Mg C/ha. No hubo una diferencia significativa entre comunidades. La mayoría,
aproximadamente 80%, del carbono total está presente en los suelos, en esa pequeña capa
de 0 a 30cm, mientras que un 20% está presente en los árboles (Figura 3). Esta capa de
suelo está mantenida por los árboles, la hojarasca y las ramas que caen al suelo y se pudren.
Fig. 3. Cantidad total de carbono en suelos y arboles por comunidad

Recomendaciones/Implicaciones para CESMACH
Los resultados de este estudio demuestran que las buenas prácticas implementadas por los
productores de CESMACH están contribuyendo a la mitigación del cambio climático a través
de una cantidad considerable de carbono capturado en sus sistemas agroforestales de café.
El promedio de carbono total actualmente en los sistemas cafetaleros de CESMACH,
considerado el café, la vegetación y el suelo es de 167 Mg C/ha, es decir, 167 toneladas de
carbono por hectárea. Esto representa un nivel alto relativo al rango para sistemas
agroforestales de 12-228 Mg/ha reportado en otros estudios (Albrecht and Kandji 2003).
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Estas figuras son comparables a estudios de carbono en otros cafetales de Chiapas donde
Soto-Pinto et al. (2010) estimaron 167 Mg C/ha. Lo siguiente son algunas recomendaciones
y próximos pasos, basados en lo que se encontró en el presente trabajo:


Este estudio demuestra que los sistemas de los productores de CESMACH tienen
una alta capacidad de almacenamiento de carbono, lo cual representa las buenas
prácticas de sus socios.



Considerando que la mayoría del carbono (80%) se encuentra en los suelos, es
importante promover prácticas que mantienen este carbono. Aunque en este
estudio no hubo una relación significativa entre pendiente y carbono en los suelos,
otros estudios si han encontrado esto y lo vinculan a la erosión (Hager 2012).
Prácticas que controlan la erosión y el mantenimiento de carbono en los suelos
incluyen: barreras vivas y muertas, así como cultivar en contornos o en curvas de
nivel, y el uso de coberturas vegetales del suelo. Aunque estas prácticas son
comunes en sistemas agroforestales orgánicos de café, no siempre son
suficientemente practicadas y hay oportunidades para aumentar su
implementación. Es necesario conservar el carbono contenido en el suelo, que es
donde se acumula una gran cantidad de carbono. Esta capa de suelo se mantiene de
las raíces, hojarasca y ramas que aportan los árboles, por eso mantener la
vegetación de sombra y el uso de abonos orgánicos es muy conveniente para
conservar el carbono del suelo. La materia orgánica es fuente no sólo de carbono,
sino de otros elementos como el fósforo, calcio, potasio, magnesio y otros
elementos fundamentales para la producción de café.



En las parcelas donde hay una abundancia baja de árboles, y por lo tanto bajo nivel
de carbono, se puede aumentar el carbono en el sistema a través de la reforestación
con especies nativas y/o especies que brinden otros tipos de servicio, tales como
frutas para la alimentación familiar, o madera y leña para el uso en el hogar. Con los
datos de este estudio se pueden identificar las especies de árboles que pueden ser
más adecuadas para el aumento de carbono en el sistema, a través de un análisis de
densidad maderable, promedio de altura y DAP, el uso y valor de la especie, y
características de crecimiento y viabilidad para la reforestación.



Es importante ver no solo como incentivar a los productores que tienen oportunidad
de aumentar su almacenamiento de carbono, sino también establecer sistemas que
remuneran las buenas prácticas que ya existen.



Como próximo paso es importante analizar los costos y beneficios de diferentes
tipos de esquemas de compensación (reducción de impuestos, facilidades de
trámites, acceso a mercados, pagos por servicios ambientales, certificación, fondos
públicos, etc.) y también explorar si se puede desarrollar un mecanismo innovador
que se adapte bien a la realidad de CESMACH y sus socios.
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A pesar del hecho que los productores juegan un rol sumamente importante en la
mitigación del cambio climático a nivel global, el clima está cambiando y los
productores de CESMACH son vulnerables a estos cambios. Por eso CESMACH ha
priorizado el desarrollo de una estrategia para la adaptación de acuerdo a los
intereses, necesidades y fortalezas de sus socios. Existen muchas sinergias entre las
estrategias para la mitigación y la adaptación y va a ser importante asegurar que las
actividades o estrategias tengan esta sinergia.



Como parte del estudio más sistémico de los medios de vida de los productores de
CESMACH podremos analizar la relación entre la remoción de carbono y otros
factores de medios de vida. Próximamente, estos resultados se analizarán con
representantes de CESMACH y El Grupo de Agroecología y Medios de Vida Rural de
la universidad de Vermont. Un dato interesante que estamos observando es que hay
una relación significativa entre los de inseguridad alimentaria, o ‘meses flacos’, y la
abundancia de árboles. Esto indica que el mantenimiento de biodiversidad y
abundancia de árboles brinda servicios como leña y madera y otros que
indirectamente apoyan a la seguridad alimentaria.
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